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INTRODUCTION

A group of educators met in a workshop setting at Miami Beach, Florida

July 17-28, 1972. This workshop was a primary focus for a project granted

to Miami-Dade Junior College for 1972-1973. Funded by monies from the

Education Professions Development Act, this project has sought to involve

educators at the post-secondary level in developing understanding and in

writing curriculum materials specific to environmental education studies.

The Environmental Education Act (PL 91-516) has emerged in answer to

a serious concern for the state of our environment. In fact, it has been

made quite clear that man's very survival will depend on developing a

clear understanding of his relationship to the environment.

In the first annual (1970) report of the Council on Environmental

Quality, President Nixon said:

"We must seek nothing less than basic reform in the
way our society looks at problems and makes decisions.
Our educational system has a key role in bringing about
this reform . . . It is also vital that our society de-
velop a new understandit4 and a new awareness of man's
relation to his environment - - what might be called en-
vironmental literacy. This will require the development
and teaching of environmental concepts at every point in
the educational process."

Since the enactment of PL 91-516, a series of questions have been

raised in the planning process for environmental educational curriculum.

Specifically, the questions have been faced by community colleges all

across the nation. To answer this dilemma and, indeed, to develop at

least the essentials of a curriculum appropriate for nationwide use,

a group of community college environmental educationists and a number of

consultants have designed a one-year general education course entitled

Man and Environment.



The basic framework for this course has been built on the nremise that

an interdisciplinary, module-structured course represents one of the better

approcches to planning environmental educaticn curriculum.

The material presented in this booklet represents the writing efforts

of the Miami-Dade Junior College EPDA workshop participants. Because the

modular form and topical areas of Man and Environment have been used, the

structure of this booklet is aligned in a similar manner but with varia-

tions. - or alternatives - for the modules. As a result of time constraints

within the two-week workshop period, this booklet is not representative of

a complete set of alternatives. It is anticipated that additional writing

will be done and sometime within the near future alternatives for all topical

areas of Man and Environment will be available.

Decisions emerging out of group interaction are not easily come by.

Therefore, we are indebted to the faculty participants who worked through-

out the two-week workshop to accomplish their task. This booklet repre-

sents the best efforts of all groups working together toward a common goal;

to make environmental education synonymous with "education". But it is

education for a purpose. The environmental education process is dynamic -

changing as the needs of society change. It must emphasize the continua-

tion of the educational process throughout man's lifetime.
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ECOLOGICAL IMPERATIVES
Alternative #1

I. OVERVIEW

This module would attempt to convey (1) a clear understanding that
man is an inseparable part of a system composed of men, culture and
the natural environment, and that man's technology alters the inter-
relationships of this system; (2) an appreciation of the environment,
both natural and manmade; (3) a fundamental knowledge of the problems
confronting man, ways to solve these problems, and the need for citi-
zen and governmental partnership in working out solutions, and (4)
attitudes, ethical standards, and behavioral patterns which will foster
citizen commitment and action to overcome the environmental crisis
and to improve the quality of life in the 70's and 80's.

II. CONCEPTS

A. Man is an integral part of the environment. He must understand
the interaction and interdependence of the elements which make
up an Eco-system.

B. Man must understand the interrelationships between organisms
and their environment.

C. In order to survive, man must conserve the finite renewable and
non-renewable resources.

D. Man must learn to revise his short term value system to accom-
modate his long term needs.

STUDENT OBJECTIVES

A. The student will:
1. Construct a food web with man as the top order consumer
2. Describe a number of adverse environmental changes which would

have immediate and/or cumulative impact on man as a species.

B. The student will:
1. Construct an example illustrating man's involvement in the

bio-geo-chemical cycle, (nitrogen),(H20),(CO2),(C).
2. Define Eco-system.
3. Define Ecology.
4. Describe three relationships that exist within any Eco-system.

C. The student will:
1. Differentiate between renewable and non-renewable resources.
2. List three renewable and three non-renewable resources.
3. List four resources which may not be available fifty years

from now.
4. Identify four ways in which a resource you used yesterday might

be better used tomorrow.
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D. The student will:
1. Describe an example of a civilization in which its means

of success through environmental degradation brought its
downfall. (Ankor Wat)

2. Describe how a country has improved its ecological balance,
by using resource management.
Forest management in Japan
Israel
Holland

3. Describe a local example of how mismanagement of one resource
has created an ecological crisis affecting future generations.

IV. RESOURCE MATERIALS

1. Detweiler, Thomas - Environment and Man (an anthology)
2. What is Ecology?
3. Eco-Sphere reprints of Scientific American articles.
4. Bio-Sphere reprints of Scientific American articles.
5. World Game - Buckminster Fuller (book)
6. Politics of Neglect (book)
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ECOLOGICAL IMPERATIVES
Alternative #2

I. OVERVTEW

This module would attempt to convey (1) a clear understanding that
man is an inseparable part of a system composed of men, culture and
the natural environment, and that man's technology alters the inter-
relationships of this system; (2) an appreciation of the environment,
both natural and manmade; (3) a fundamental knowledge of the problems
confronting man, ways to solve these problems, and the need for citi-
zen and governmental partnership in working out solutions, and (4)
attitudes, ethical standards, and behavioral patterns which will foster
citizen commitment and action to overcome the environmental crisis
and to improve the quality of life in the 70's and 80's.

IT. CONCEPTS

A. There is an interrelationship among men, culture and the natural
environment.

B. Technology can alter the interrelationship among man, culture
and the natural environment.

C. Man must develop an appreciation of the environment both natural
and manmade.

D. Individuals and governmental agencies must work together to re-
cognize and solve environmental problems.

E. Changing attitudes, ethical standards and behavioral patterns will
help to prevent future environmental crises.

III. STUDENT OBJECTIVES

A. The student will:
1. Define "culture."
2. Debate the merits of a farming culture similar to that in the

U. S. in the early 1900's as this relates to the natural en-
vironment.

3. Debate the merits of an industrial culture as exemplified in
the U. S. since World War II as this relates to the natural
environment.

4. Discuss the effects of imposing ,a particular alien culture on
a natural environment.

5. Describe two coastal changes which have resulted from inland
development.

6. Examine the effects of an up-river industrial community on a
down-river natural environment.



B. The student will:
1. Describe what the pollution problem would be like if it

weren't for automobiles.
2. Describe how the automobile is polluting our air, giving

one technological solution to the problem.
3. Describe the number and types of non-returnable containers,

after observation on a local street.
4. Describe two ways in which our demand for electrical power has

changed man's culture and the natural environment.
5. Explain how large-scale scientific farming has enabled our

country to grow more food than it needs but how monobiotic
farming can bring disaster.

6. Explain how sewage treatment systems have enabled man to re-
cycle water and have helped to keep the environment cleaner.

C. The student will:
1. Define a natural environment.
2. Give exampies of four man-made environments.
3. Outline the major components of a natural environment.
4. Discuss a coastal salt marsh as a natural environment vital

to man.

5. Examine and give a written report on a local natural environment.
6. Select and visit an example of a virgin natural environment.

D. The student will:
1. Define the functions of a political system insofar as these

pertain to man and the environment.
2. Describe the types of environmental problems dealt with by

governmental agencies.
3. Compare specific responses of the political systems of the

U.S. and the Soviet Union to three environmental problems.
4. Propose three alternative positive responses that could be ef-

fective in solving environmental problems in the U.S.
5. Discuss the individual actions that could be effective in

influencing governmental response to environmental problems.
6. Propose three ways that community colleges can be a catalyst

for solving community environmental problems.

E. The student will:
1. Describe man's historical rationale concerning unrestricted

utilization of his environment.
2. Discuss the attitudes of two societies exhibiting a compati-

bility with the environment.
3. Discuss three alternatives to those beliefs which are presently

incompatible with a harmonious eco-system.
4. Discuss in a small group, ethical standards which will help

to improve the environment.
5. Discuss, in a small group behavioral patterns which will help

to improve the environment.
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6. Discuss in a small group, attitudes most likely to assist
in improvement of the environment.

IV. RESOURCE MATERIALS

Films 1. "What Are We Doing To Our World"
2. "The End of One"
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VALUE SYSTEMS - ECOLOGICAL PRIORITIES
Alternative #1

I. OVERVIEW

This module is designed to show that at the base of our present chaotic
world situation there lies a deeper crisis - a value crisis. Ii order
to describe and make this relevent to the present generation of stu-
dents, it is necessary to begin where they and we are (in the chaotic
present). We must illuminate or highlight pertinent examples of this
chaos searching for historical antecedents, relating these to the
present and suggesting alternative paths toward an ecologically sound
future.

II.' CONCEPTS

A. Historically, man has valued expediency in attaining his goals
without regard to his environment.

B. Historically, man has valued the profit motive and the acquisition
of material wealth more than his environment.

C. Historically, man has valued pleasure regardless of its effects
on the environment.

D. In that man has a profound effect on his environment, man to some
degree can control his destiny.

III. STUDENT OBJECTIVES

A. The student will:
1. List five examples of economic expediency, with each example

illustrating the detrimental effects on the environmeDc.
2, List five examples of political expediency, with each example

illustrating the detrimental effects on the environment.
3. Record his activities for a week, taking note of these ac-

tivities which were both expedient and detrimental to his
environment.

4. Analyze at least one example of political,
economic, or personal expedient practices which have had
detrimental effects on the environment. The analysis will
include:
a. a complete description.
b. the short range effects on the environment.
c. the long range effects on the environment.

5. Propose alternatives for at least three examples of expedient
behaviors on practices. These alternatives must take into
account:
a. feasibility
b. practicality
c. effect on the environment.



B. The student will:
1. Give at least three definitions of the profit motive as des-

cribed by three different authors in Western society.
2. Cite examples of man's attempts to give theological bases for

the profit motive.
3. Conduct an open-ended interview with specific reference toward

the profit motive with three religious leaders (Jewish, Pro-
testant, and Catholic).

4. Determine to what extent the profit motive operates in his life,
citing specific examples of acquisitions or actions which are
detrimental to the environment and which do or do not contri-
bute to the profit motive.

5. List five personal possessions that either directly or indi-
rectly contribute to the deterioration of the environment.

C. The student will:
1. Write a brief essay (one typewritten page) to explain how the

shorter work week and longer work week have contributed to
a. decreasing environmental quality
b. increasing environmental quality

2. Evaluate the relative values of the shorter and longer work week
reporting orally to his instructor in a personal conference.

3. Discuss in a ten minute oral presentation to the class the
history of property rights and land use practices relative
to the development of recreational sites. 'He will consider:
a. marshlands
b. offshore islands
c. seashore

D. The student will:
1. List three scientific discoveries in the twentieth century

which have had far-reaching positive effects on the quality of
life on this planet. List five negative effects for each of
the three which were also the result of the same discoveries.
Example: nuclear fission. .

2. Build a scale model of the ten block area of your neighbor-
hood changing ten characteristics in the model which, in
your opinion, prove to be improvements in the quality of that
environment.

3. List five ways in which man has affected his environment to
such a degree that his unborn children will have to pay for
their ancestors' actions.

4. Extrapolate, from legislative action approved in the last
twenty years, four specific actions that prove man is capable
of controlling the environment to some degree.
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VALUE SYSTEMS - ECOLOGICAL PRIORITIES
Alternative #2

I. OVERVIEW

This module is designed to show that at the base of our present chaotic
world situation there lies a deeper crisis - a value crisis. In order
to describe and make this relevant to the present generation of students,
it is necessary to begin where they and we are; To illuminate or high-
light pertinent examples of this conflict and then to search for his-
torical antecedents relating these to the present and suggesting al-
ternative paths toward an ecologically sound future. Additionally,
this module should provide opportunities for the student to identify
and clarify his current values.

II. CONCEPTS

A. A multiplicity of conflicting value systems exists within vary-
ing cultures throughout the world.

B. Our environmental actions (individual and societal) are the re-
sult of the values (value systems) we and our society accept.

C. Many values we hold are the result of institutional influences:
historical, environmental, religious, political and other
societal factors.

D. Some currently accepted values are in conflict with responsible
environmental action.

E. The environmental crisis obliges man to re-examine his values
and adapt them to solving the problems of man's survival.

III. STUDENT OBJECTIVES

A. The student will:
1. Identify differences that exist between conflicting value

systems of the Peruvian and the American as they pertain to
agricultural procedures.

'a. sketch a diagram of agricultural garden plots in each
system.

b. describe agricultural practices in each.
c. cite advantages of each.

2. Identify one economic, one political, one sociological, one
spiritual value personally believed relating to personal in-
teraction with the environment.

3. Describe two value systems in the U.S. which are in conflict
with the maintenance of a viable environment.

4. Order the environmental values personally held and in the
rank which are personally important.

5. Identify the difference between Chinese and American value
systems with regard to environmental attitudes.
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B. The student will:
1. List five actions taken this morning that impinge upon

the environment (such as a coffee break) and defend each action
in terms of our values.

2. Describe five TV commercials which attempt to create con-
flicting values detrimental to the environment.

C. The student will:
1. Describe three (historical) (environmental) (religious)

(political) values which demonstrate man's continuing exploi-
tive view of his interaction with environment.

2. Compare a political system which is predicated upon exploi-
tive use of the environment with one which makes wise use of
the environment.

3. Contrast the values held by the Catholic Church towards birth
control with those held by the zero population group.

D. The student will:
1. Describe how "keeping up with the Jones" can destroy all

hope for a balance with nature.
2. Describe three business practices in vogue in American so-

ciety which are in direct conflict with environmental con-
cerns.

E. The student will:
1. Write an essay to compare the impact of value systems which

characterize the people of two selected works, (e.g. Orwell's
1984, Skinner's Walden II, Beyond Freedom and Dignity,
Vonnegut's Player Piano, Reich's Greening of America, and
Toffler's Future Shock.)

2. Outline four precepts or practices (one each of spiritual,
economic, social and political) which could be applied in
personal life to increase chances of survival.

3. You have been appdinted the Director of the Environmental
Protection Administration by President Nixon. You have
been asked to issue a statement to the Congress concerning
five values which we must have in order to enable man to
conquer environmental problems and to insure man's survival.
Please draw up such a statement.

IV. RESOURCE MATERIAL

Films:

Books:

1. The Ark, 16mm - 20min.
2. Values & Goals: A Way
3. Tragedy of the B.S.C.S.
4. The Time of Man, 16mm -

1984 by George Orwell

color

to Go, 16mm - 20 min. color
, 16mm - 30 min. color
60 min. color
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Books (continued): The Population Bomb, Paul Ehrlich
Player Piano, Vonnegut
Waldon II, Skinner
Beyond Freedom & Disnity, Skinner
Future Shock, Toffler
The Hidden Dimension, Edward

Games: The Pollution Game
Extinction
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VALUE SYSTEMS - ECOLOGICAL PRIORITIES
Alternative #3

OVERVIEW

For the most part, the history of the twentieth century indicates
that technologically advanced societies have regarded a steadily
improving standard of living for the masses (based upon economic
growth and industrial development) as their main collective value.
Ecological considerations have had a low priority among societal
values. Consequently, the quality of man's environment has degene-
rated because societies have failed to reckon with the long range
consequences imposed by their hierarchy of values.

II, CONCEPTS

A. Interrelationships between value systems and ecological decis-
ions should be a basis for setting priority.

B. There is a hierarchy of values that affects environmental de-
cisions.

C. New values must be compatible with a single enclosed eco-system.
D. Alternative decisions should be based upon a careful analysis

of economical, aesthetic, social and environmental costs and
benefits.

III, STUDENT OBJECTIVES

A. The student will:
1. Survey persons in his neighborhood for evidence of changes

in attitudes toward ecological problems in the community.
.2. List five values reflective of his community and indicate

the impact of each upon the environment.
3. Evaluate the rationale for and the environmental impact

of a major commumity project, noting the value judgements
made.

B. The student will:
1. Establish a hierarchy of values that might have led to a

specific local environmental decision.
2. Rank six political decisions that affected the environment,

using his own hierarchy of environmental values.
3. Evaluate the values that were used in the design of a

specific and completed renewal program.
4. Rank a list of projects having environmental impact, and

from evidence in his community, point out where his prior-
ities differ from those of the community.
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C. The student will:
1. Analyze an international document concerning ecology for

evidence of a unit of values.
2. Develop a statement of the potential environmental impact

of international action.
3. List one change in environmental values that has taken

place on earth during the preceeding decade.

D. The student will:
1. Analyze economic, aesthetic, societal and environmental

costs and benefits of environmental actions at local, state,
regional, national and international level.

2. Identify the way man's role has slipped from dominion to
stewardship.

3. List five examples of progress not accomplished at the
expense of the environment and specifically impinging on
natural resources.

4. Cite two instances in the local community of evidence
indicating that drastic modifications must be made in current
analysis of the societal and environmental costs and
benefits.

5. Give an example of a manmade substance that has had a global
impact on the environment.

6. Give an example of an action by man that has had a global
impact on the environment.

7. Critique an article in a periodical concerning a worldwide
"eco-issue."



18

BELIEF SYSTEMS
Alternative #1

I. OVERVIEW

Man has traditionally viewed himself as master of the environment.
Religious tradition and governmental institutions have been been based
on this view of man as the dominant force in the eco-system.

We will demonstrate in this module that man is capable of manag-
ing his environment by developing an informational base and by
making appropriate environmental management decisions.

II. CONCEPTS

A. Western tradition equates progress with growth.
B. Man has traditionally felt that nature is his adversary
C. Accumulation of economic resources has traditionally been a

primary goal of man.
D. Aesthetic values have always existed in our society.
E. The clash of economic benefit to aesthetic values is a key to

understanding our ecological crisis.
F. Man is part of man's environment. Man not only alters nature

but also the other men he finds in the environment.
G. Man adapts his environment to himself instead of himself to

environment.

III. STUDENT OBJECTIVES

A. The student will:
1. Evaluate historical growth patterns within his environment

as these relate to:
a. population growth trends
b. housing development
c. industrial growth
d. insttutional growth

2. Correlate world population growth patterns with economic
and technical progress.

3. Differentiate between concepts of growth held by Western
and Eastern culture.

B. The student will:
1. Develop understanding of man's minute role as a biological

entity in the primitive natural environment and the con-
sequent "paranoid" feelings.

2. Abstract statements taken from the suggested Bibliography
as examples of the adversity between man and his environ-
ment. Arguments in opposition to the above point of view
will be made by the student.



C. The student will develop an understanding of man's traditional
"greed".

D. The student will tour the community and list both "beautiful"
and "ugly" buildings (public).

E. The student will develop a folder of news items clipped from
newspapers of previous week to exemplify the "clash".

F. The student will describe the effects (on the environment) of new
buildings presently under construction in the community.

_....._walall.
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BELIEF SYSTEMS
Alternative #2

I. OVERVIEW

The rationale for the role of man and his relation to the environ-
ment has its ultimate basis in a system of beliefs. Belief systems
vary from culture to culture.

II. CONCEPTS

A. Some belief systems view man as an ecological dominant.
B. Other belief systems view man as part of a larger whole -

interacting with but not dominant over.
C. There is a relationship between belief systems and the in-

stitutions of society.
D. Belief systems need to be evaluated, interpreted and adopted

to allow man to live in harmony with the environment.

III. STUDENT OBJECTIVES

A. The student will:
1. Cite after a lecture, three examples of anthropocentric

societies and discuss in a short paragraph ways in which
the environment is affected.

2. Discuss the ecological consequences of the Judeo-Christian
belief system.

3. Discuss the emergence of the materialistic ethic in:
a. the United States
b. other nations

B. The student will list three examples of non-anthropocentric
belief systems and describe during a class discussion how man
and the environment is viewed in each.

C. The student will:
1. Understand the concept of an institution, through readings,

discussions and lectures.
2. List five major institutions and show how they relate to

the belief system.
3. Describe in a paragraph how these institutions influence

the environment.
4. Describe in a paragraph how the environment affects the

institution.

D. The studen* will:
1. Examine, using various resource materials, societies which

have failed because their belief systems and institutions
failed to cope with environmental realities.
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2. Evaluate and discuss orally, using handouts and class notes,
present life-styles and their effect on the environment.

3. Evaluate and discuss the ecological "soundness" of exist-
ing life styles in the light of experiences of past societies.

4. Propose in an essay a hypothetical belief system, which
incorporates an environmentally literate life style.

IV. RESOURCE MATERIALS

1. Books
2. Films
3. Daily newspapers
4. Magazines
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THE MYTHS OF TECHNOLOGY
Alternative #1

I. OVERVIEW

This module presents a definition, discussion, examination and
analysis of the myths of technology. It attempts to develop a
questioning analytical attitude toward statements which are indeed
"myths".

Economic growth increases material wealth, but it has a growing
number of unfortunate side effects - each individual tries to in-
crease his own benefits within an increasingly crowded environment.
Growth is as deeply entangled in our economic thinking as rain
dancing is in other societies.

Too often technological progress has been equated with growth,
change, exploration rather than a real improvement in the quality
of life.

Technology has the wherewithal to reduce the degradation of the
environment. The question is posed as to how industry can be made
to do this with least disruption to mankind.

CONCEPTS

A. The future of man depends upon the public knowledge of the
limitations and capabilities of technology.

B. Technological change has both beneficial and detrimental
effects on the quality of life.

C. Man's survival is endangered by the misuse of technology.
D. The utilization of technology must be reviewed in terms of

human value, social impact and the consequence.

III. STUDENT OBJECTIVES

A. The student will:
1. Give an illustration (place, date, time, participants,

issues, etc.) of a political entity in the local com-
munity accepting a destructive technological proposal
because of lack of public organization, apathy or economic
pressure.

2. Give an illustration (place, time, date, participants, etc.)
of a political entity in local community resulting in favor
of a destructive technological proposal and disregarding
sound, ecological evidence and public outcry.
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B. The student will:
1. Cite specific e:xamples of a recent technological develop-

ment potentially beneficial and detrimental to the quality
of life.

2. Delimit the benefit to our society of strip-mining by
technological means as opposed to the disadvantages.
Include ecomonic, ethical, industrial factors in response.

C. The student will:
1. Describe a hypothetical day in the life of a student

his own age in the year 2000 assuming that man's current
reliance upon technology continues.

2. Describe possible biological adaption man would have to
evolve in order to survive his environment if the present
rate of pollution continues.

D. The student will:
1. Write a report on the need for water in local community

for the next 25 years, taking into account population
trends, aesthetics of recycling industrial consumption,
personal needs and financial costs.

2. Outline personal sacrifice to be made in order to alle-
viate and maintain a positive environment.

3. Write a three page essay on the idea of humanizing tech-
nology as suggested by some contemporary writer (ex.
Fromm's Revolution of Hope).

IV. RESOURCE MATERIALS

1. Visitations to Industry
2. Education of Henry Adams
3. The Broken Image - Floyd Matson
4. One Dimensional Man - Herbert Marouse
5. Ordeal of Change - Eric Hoffer
6. Novels - Charles Dickens
7. The Act of Creation - Koestler
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EARTH AS AN ENERGY SYSTEM
Alternative #1

I. OVERVIEW

The following is a direct quote from: Resources and Man, Committee
on Resources and Man, Natural Academy of Sciences, Natural Research
Council, W.H. Freeman and Company, 1969, Page 157.

"Into and out of the earth's surface environment there occurs a
continuous flux of energy, in consequence of which the material
constituents of the earth's surface undergo continuous or inter-
mittent circulation. By far the largest source of this energy
flux is solar radiation, a small fraction of which is captured by
the leaves of plants and stored as chemical energy. This chemical-
ly stored solar energy becomes the essential biological energy
source for the entire animal kingdom. In particular, it supplies
the energy required as food for the human population.

During g:_logic history, a minute fraction of the organic matter
of former plants and animals became buried in sedimentary sands,
muds, and Hoes, under conditions of incomplete oxidation. This
has become the source of our present supply of fossil fuels -
coal, petroleum and natural gas."

II. CONCEPTS

A. The sun is the earth's primary energy source.
B. Not- biological energy flows affect life on earth.
C. The energy flow through the eco-system is very important to

life on earth.
D. There are alternative sources of energy that are potentially

available to man.

III. STUDENT OBJECTIVES

A. The student will:
1. Define energy
2. Discuss the relationships of the earth to the sun, specif-

ically the amount of energy received and distributed from
the sun.

3. List three forms of solar energy affecting the earth.
4. Identify and explain at least one factor which affects

the receipt of solar energy.
5. Prepare a bar graph showing the different sources of energy

affecting the earth and indicating their relative impor-
tance.
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6. Explain the earth's ability to retain and radiate heat.
7. Construct a diagram showing the distribution of solar

energy by the earth's system.

B. The student will:
1. Diagram the hydrologic cycle.
2. Explain the following terms: evaporation, condensation,

transpiration and precipitation.
3. Define conduction, radiation, convection and advection.
4. Explain the effects of conduction, radiation, convection,

and advection on the biosphere.
5. Discuss two factors that upset energy receipt and distri-

bution.
6. Discuss in a small group how non-biological energy systems

affect life in their community.

C. The student will:
1. Name and discuss briefly the physiological process by which

solar energy enters the biosphere.
2. Construct a chart showing the energy flow through an

aquatic and/or terrestrial eco-system.
3. Discuss the value of decomposer orgainsms to the flow of

energy in the biosphere.
4. Explain how 02 demand by living orgainsms is related to the

energy flow through them.
5. Write a two page paper outlining the formation, storage,

and use or expenditure of a fossil fuel.
6. Estimate, given certain data about present population

growth, usage and supply, the decade when one of the fos-
sil fuels will be completely expended.

D. The student will:
1. List four alternative energy sources that are potentially

available to man.
2. Describe the utilization of each source and explain the

economic feasibility of each.
3. Explain the process in the formation of each of these sources.
4. Explain the pollution consequences of each of these

sources.
5. Discuss the present reserves and future consumption of

each of these sources.
6. Write a 1,000 word essay on the future problems of energy

sources and possible solutions.
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EARTH AS AN ENERGY SYSTEM
Alternative #2

I. OVERVIEW

The earth is an open energy system and all processes of the earth
require energy expenditure. This constant flux of energy in pro-
cess is the "name of the game". The rules cannot be changed in
any way to avoid the fact that man can only "lose" in his uti-
lization of energy resources. Most energy available to man, in-
cluding biological functioning, comes directly or indirectly
from the sun. Man converts energy to suit his needs. In this
process wise management is essential in order to "cut down his
losses".

II. CONCEPTS

A. All processes of the earth require energy. Since energy is
the "name of the game", man must realize that he can't win
or draw but only lose in his utilizations of energy resources.

B. The earth is an open energy system.
C. Most energy' available to man comes directly or indirectly

from the sun, with man changing its form to suit his needs.
D. Biological systems are energy dependent.

III. STUDENT OBJECTIVES

A. The student will:
1. Diagram the energy flow and the growth - decay cycle of

an animal and plant. ie. corn, wheat.
2. Explain energy flow in the manufacture and use of a

battery.
3. Describe the food vs. body weight relationship to illus-

strate the "Law of Conservation of Energy".
4. Explain why a room air conditioner does not extract as

much heat from the room as it rejects to the outside air,
and describe the immplication of this on the environment.

B. The student will:
1. Diagram to explain what is meant by earth as an open energy

system.
2. Explain some processes by which the earth maintains a

narrow range of temperature equilibrium.

C. The student will:
1. Describe the difference between direct solar and indirect

solar energy.



27

2. Diagram and explain one type of energy conversion of
nuclear to electrical energy.

3. List examples of how gravitational energy can be uti-
lized by man.

4. Trace energy conversion from fossil fuel through food
preparation.

5. List at least five different energy forms found within
his home, giving the source of these.

6. Discuss unavoidable losses in the production of electric
power.

7. Write "ten commandments" for intelligent energy use with-
in his home.

D. The student will:
1. List the raw materials required for photosynthesis and

describe the role of chlorophyl as a light trap.
2. Describe the concept that respiration is the reverse of

photosynthesis, in an energy sense.
3. Contrast anaerobic and airobic respiration in terms of

energy transfer.
4. Defend or refute the statement that ATP is the universal

energy currency for the cell.
5. Construct a food pyramid or a food chain to illustrate

the bioenergetics of an eco-system.

IV. RESOURCE MATERIALS

1. Sept 1971 - "Scientific American" Power & Energy - Complete
Edition.

2. July 1972 - "Scientific American" Article on Fusion Power



C
O
N
C
E
P
T
 
A

C
O
N
C
E
P
T

A
l
l
 
p
r
o
c
e
s
s
e
s

o
f
 
t
h
e
 
e
a
r
t
h

r
e
q
u
i
r
e

e
n
e
r
g
y
 
a
n
d
 
s
i
n
c
e

e
n
e
r
g
y
 
i
s
 
t
h
e

n
a
m
e
 
o
f
 
t
h
e
 
g
a
m
e
,

m
a
n
 
m
u
s
t
 
r
e
a
l
i
z
e

t
h
a
t
 
h
e
 
c
a
n
'
t

w
i
n
 
o
r
 
d
r
a
w
 
b
u
t

o
n
l
y

l
o
s
e
 
i
n
 
h
i
s

u
t
i
l
i
z
a
t
i
o
n
s
 
o
f

e
n
e
r
g
y

r
e
s
o
u
r
c
e
s
.

O
B
J
E
C
T
I
V
E
S
:

1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

b
e
 
a
b
l
e
 
t
o

s
h
o
w
 
b
y
 
d
i
a
g
r
a
m

t
h
e
 
e
n
e
r
g
y

f
l
o
w
 
i
n
 
t
h
e
 
g
r
o
w
t
h
-
d
e
c
a
y

c
y
c
l
e
 
o
f
 
a
n
 
a
n
i
m
a
l

o
r
 
p
l
a
n
t
,

i
.
e
.
,
 
c
o
r
n
 
w
h
e
a
t
,

r
a
b
b
i
t
.

2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

b
e
 
a
b
l
e
 
t
o

d
i
s
c
u
s
s
 
e
n
e
r
g
y

f
l
o
w
 
i
n
 
t
h
e

m
a
n
u
f
a
c
t
u
r
e
 
a
n
d
u
s
e
 
o
f
 
a

b
a
t
t
e
r
y
.

E
A
R
T
H
 
A
S
 
A
N
 
E
N
E
R
G
Y
S
Y
S
T
E
M

S
T
R
A
T
E
G
Y

E
V
A
L
U
A
T
I
O
N

1
.

R
e
s
e
a
r
c
h
 
f
r
o
m
 
p
r
e
p
a
r
e
d

l
i
s
t
.

1
.

C
r
e
a
t
i
v
e
 
e
x
p
r
e
s
s
i
o
n
s

2
.

A
/
V
 
P
r
e
s
e
n
t
a
t
i
o
n

2
.

I
n
d
i
v
i
d
u
a
l
 
c
o
n
f
e
r
e
n
c
e
s

N
O

C
O

3
.

L
a
b
o
r
a
t
o
r
y
 
o
b
s
e
r
v
a
t
i
o
n
o
n
 
f
o
o
d

c
h
a
i
n
s

3
.

P
r
o
j
e
c
t
s

4
.

D
i
a
g
r
a
m
 
o
f

e
n
e
r
g
y
 
f
l
o
w
 
i
n
 
a
 
f
o
o
d

c
h
a
i
n
.

1
.

R
e
s
e
a
r
c
h
 
f
r
o
m
 
p
r
e
p
a
r
e
d

l
i
s
t
 
o
n

c
h
e
m
i
s
t
r
y
 
a
n
d

p
h
y
s
i
c
s
 
o
f
 
b
a
t
t
e
r
y
.

1
.

P
e
e
r
 
E
v
a
l
u
a
t
i
o
n

2
.

T
e
r
m
 
P
a
p
e
r

2
.

D
e
m
o
n
s
t
r
a
t
i
o
n
 
o
f

b
a
t
t
e
r
y
 
c
o
n
s
t
r
u
c
-

t
i
o
n
.

3
.

O
r
a
l
 
o
r
 
w
r
i
t
t
e
n

i
n
d
i
v
i
d
u
a
l
 
r
e
p
o
r
t

3
.

A
/
V
 
P
r
e
s
e
n
t
a
t
i
o
n
.

4
.

H
o
m
e
w
o
r
k

4
.

R
e
s
e
a
r
c
h
 
p
a
p
e
r
.



E
A
R
T
H
 
A
S
 
A
N
 
E
N
E
R
G
Y
 
S
Y
S
T
E
M

C
O
N
C
E
P
T

S
T
R
A
T
E
G
Y

E
V
A
L
U
A
T
I
O
N

C
O
N
C
E
P
T
 
A
 
(
c
o
n
t
i
n
u
e
d
)

O
B
J
E
C
T
I
V
E
S
:

3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
a
b
l
e
 
t
o

u
s
e

t
h
e
 
f
o
o
d
 
v
s
.
 
b
o
d
y
 
w
e
i
g
h
t

r
e
-

l
a
t
i
o
n
s
h
i
p
 
t
o
 
i
l
l
u
s
t
r
a
t
e
 
t
h
e

"
L
a
w
 
o
f
 
C
o
n
s
e
r
v
a
t
i
o
n
 
o
f
 
E
n
e
r
g
y
.

4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
a
b
l
e
 
t
o

e
x
p
l
a
i
n
 
w
h
y
 
a
 
r
o
o
m
 
a
i
r
 
c
o
n
d
i
-

t
i
o
n
e
r
 
d
o
e
s
 
n
o
t
 
e
x
t
r
a
c
t
 
a
s

m
u
c
h
 
h
e
a
t
 
f
r
o
m
 
t
h
e
 
r
o
o
m

a
s
 
i
t

r
e
j
e
c
t
s
 
t
o
 
t
h
e
 
o
u
t
s
i
d
e
 
a
i
r
,
 
a
n
d

e
x
p
l
a
i
n
 
t
h
e
 
e
f
f
e
c
t
 
o
n
 
t
h
e
 
e
n
v
i
r
-

o
n
m
e
n
t
.

.
P
e
r
s
o
n
a
l
 
d
a
t
a
 
e
v
a
l
u
a
t
i
o
n
 
f
r
o
m

f
o
o
d
 
i
n
t
a
k
e
 
a
n
d
 
b
o
d
y
 
w
e
i
g
h
t

o
v
e
r

1
 
w
e
e
k
 
t
o
 
1
 
m
o
n
t
h
 
p
e
r
i
o
d
.

.
R
e
s
e
a
r
c
h
 
o
n
 
f
o
o
d
 
v
s
.
 
b
o
d
y
 
w
e
i
g
h
t

r
e
l
a
t
i
o
n
.

.
A
/
V

.
C
o
m
p
a
r
e
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
w
h
e
a
t

r
e
-

q
u
i
r
e
d
 
t
o
 
p
r
o
d
u
c
e
 
1
 
p
o
u
n
d
 
o
f
b
o
d
y

w
e
i
g
h
t
,
 
t
a
k
e
n
 
d
i
r
e
c
t
l
y
 
o
r
 
t
h
r
o
u
g
h

b
e
e
f
.

.
R
e
s
e
a
r
c
h
 
o
n
 
p
o
w
e
r
 
c
o
n
s
u
m
p
t
i
o
n

v
s
.

c
o
o
l
i
n
g
 
c
a
p
a
c
i
t
y
 
o
f
 
a
i
r
 
c
o
n
d
i
-

t
i
o
n
i
n
g
 
u
n
i
t
s
.

2
.

L
a
b
o
r
a
t
o
r
y
 
e
x
p
e
r
i
m
e
n
t
 
w
i
t
h
 
r
e
f
r
i
g
-

e
r
a
t
i
o
n
 
s
y
s
t
e
m
.

3
.

D
i
a
g
r
a
m
 
o
f
 
e
n
e
r
g
y
 
b
a
l
a
n
c
e
 
f
o
r
 
t
h
e

s
y
s
t
e
m

1
.

T
e
r
m
 
P
a
p
e
r

2
.

W
r
i
t
t
e
n
 
R
e
p
o
r
t

3
.

P
r
o
j
e
c
t

4
.

W
o
r
k
s
h
e
e
t
s
,
 
N
o
t
e
b
o
o
k
s

1
.

T
e
r
m
 
P
a
p
e
r

2
.

O
r
a
l
 
o
r
 
w
r
i
t
t
e
n
 
r
e
p
o
r
t

3
.

I
n
d
i
v
i
d
u
a
l
 
c
o
n
f
e
r
e
n
c
e



E
A
R
T
H
 
A
S
 
A
N
 
E
N
E
R
G
Y
 
S
Y
S
T
E
M

C
O
N
C
E
P
T

C
O
N
C
E
P
T
 
B

T
h
e
 
e
a
r
t
h
 
i
s
 
a
n
 
o
p
e
n
 
e
n
e
r
g
y
 
s
y
s
t
e
m
.

O
B
J
E
C
T
I
V
E
:

1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
a
b
l
e
 
t
o

i
l
l
u
s
t
r
a
t
e
 
b
y
 
m
e
a
n
s
 
o
f
 
a
 
d
i
a
-

g
r
a
m
 
w
h
a
t
 
i
s
 
m
e
a
n
t
 
b
y
 
a
n
 
o
p
e
n

e
n
e
r
g
y
 
s
y
s
t
e
m
.

2
.

E
x
p
l
a
i
n
 
a
t
 
l
e
a
s
t
 
t
w
o
 
p
r
o
c
e
s
s
e
s

b
y
 
w
h
i
c
h
 
t
h
e
 
e
a
r
t
h
 
m
a
i
n
t
a
i
n
s
 
a

n
a
r
r
o
w
 
r
a
n
g
e
 
o
f
 
t
e
m
p
e
r
a
t
u
r
e
,

e
q
u
i
l
i
b
r
i
u
m
.

S
T
R
A
T
E
G
Y

E
V
A
L
U
A
T
I
O
N

1
.

S
t
u
d
e
n
t
 
f
o
r
u
m
 
o
n
 
t
h
e

c
o
n
s
e
q
u
e
n
c
e
s

o
f
 
a
 
"
c
l
o
s
e
d
"
 
e
n
e
r
g
y
 
s
y
s
t
e
m
 
e
a
r
t
h

1
.

T
e
r
m
 
P
a
p
e
r

2
.

D
r
a
w
i
n
g

2
.

C
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
d
i
a
g
r
a
m

3
.

P
r
o
j
e
c
t

3
.

A
/
V
 
P
r
e
s
e
n
t
a
t
i
o
n

(.
4

1
.

R
e
s
e
a
r
c
h
 
f
r
o
m
 
p
r
e
p
a
r
e
d
 
l
i
s
t

1
.

O
r
a
l
 
o
r
 
w
r
i
t
t
e
n
 
r
e
p
o
r
t

2
.

L
a
b
o
r
a
t
o
r
y
 
d
e
m
o
n
s
t
r
a
t
i
o
n
 
o
f
 
h
e
a
t

t
r
a
n
s
f
e
r
 
p
r
o
c
e
s
s
e
s

2
.

G
r
o
u
p
 
R
e
p
o
r
t

3
.

D
r
a
w
i
n
g

4
.

P
r
o
j
e
c
t



C
O
N
C
E
P
T

C
O
N
C
E
P
T
 
C

M
o
s
t
 
e
n
e
r
g
y
 
a
v
a
i
l
a
b
l
e
 
t
o
m
a
n
 
c
o
m
e
s

d
i
r
e
c
t
l
y
 
o
r
 
i
n
d
i
r
e
c
t
l
y
 
f
r
o
m
 
t
h
e

s
u
n

a
n
d
 
m
a
n
 
c
h
a
n
g
e
s
 
i
t
s
 
f
o
r
m
 
t
o
 
s
u
i
t

h
i
s
 
n
e
e
d
s
.

O
B
J
E
C
T
I
V
E
S
:

1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
a
b
l
e
 
t
o
 
d
i
s
-

t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n
 
d
i
r
e
c
t
 
a
n
d
 
i
n
-

d
i
r
e
c
t
 
s
o
l
a
r
 
e
n
e
r
g
y
.

2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
a
b
l
e
 
t
o

s
h
o
w
 
t
h
e
 
m
a
s
s
 
a
n
d
 
e
n
e
r
g
y
 
b
a
l
a
n
c
e

f
o
r
 
a
t
 
l
e
a
s
t
 
o
n
e
 
t
y
p
e
 
o
f

c
o
n
-

v
e
r
s
i
o
n
 
o
f
 
n
u
c
l
e
a
r
 
t
o
 
e
l
e
c
t
r
i
-

c
a
l
 
e
n
e
r
g
y
.

T
H
E
 
E
A
R
T
H
 
A
S
 
A
N
 
E
N
E
R
G
Y
 
S
Y
S
T
E
M

S
T
R
A
T
E
G
Y

E
V
A
L
U
A
T
I
O
N

1
.

R
e
s
e
a
r
c
h
 
f
r
o
m
 
p
r
e
p
a
r
e
d
 
l
i
s
t

o
r

u
s
e
s
 
o
f
 
d
i
r
e
c
t
 
a
n
d
 
i
n
d
i
r
e
c
t
 
s
o
l
a
r

1
.

T
e
r
m
 
p
a
p
e
r

e
n
e
r
g
y
.

2
.

O
r
a
l
 
o
r
 
w
r
i
t
t
e
n
 
r
e
p
o
r
t

2
.

D
e
m
o
n
s
t
r
a
t
i
o
n
 
o
f
 
u
t
i
l
i
z
a
t
i
o
n
 
o
f

b
o
t
h
 
t
y
p
e
s
 
o
f
 
s
o
l
a
r
 
e
n
e
r
g
y

3
.

H
o
m
e
w
o
r
k

3
.

S
t
u
d
e
n
t
 
f
o
r
u
m

4
.

R
e
s
e
a
r
c
h
 
p
a
p
e
r

1
.

R
e
s
e
a
r
c
h
 
f
r
o
m
 
p
r
e
p
a
r
e
d
 
l
i
s
t

1
.

D
r
a
w
i
n
g
s

2
.

S
t
u
d
e
n
t
 
l
e
c
t
u
r
e
 
w
i
t
h
 
d
i
a
g
r
a
m
s

a
n
d
 
f
l
o
w
 
c
h
a
r
t
 
o
r
 
s
i
m
p
l
e
 
m
o
d
e
l

2
.

H
o
m
e
w
o
r
k

3
.

T
e
r
m
 
P
a
p
e
r

3
.

R
e
s
e
a
r
c
h
 
p
a
p
e
r

4
.

O
r
a
l
 
o
r
 
w
r
i
t
t
e
n
 
r
e
p
o
r
t



T
H
E
 
E
A
R
T
H
 
A
S
 
A
N
 
E
N
E
R
G
Y
 
S
Y
S
T
E
M

C
O
N
C
E
P
T

S
T
R
A
T
E
G
Y

E
V
A
L
U
A
T
I
O
N

C
O
N
C
E
P
T
 
C
 
(
c
o
n
t
i
n
u
e
d
)

O
B
J
E
C
T
I
V
E
S
:

3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
a
b
l
e
 
t
o

g
i
v
e
 
e
x
a
m
p
l
e
s
 
o
f
 
h
o
w
 
g
r
a
v
i
t
a
-

1
.

R
e
s
e
a
r
c
h
 
f
r
o
m
 
p
r
e
p
a
r
e
d
 
l
i
s
t

1
.

P
r
o
j
e
c
t

t
i
o
n
a
l
 
e
n
e
r
g
y
 
c
a
n
 
b
e
 
u
t
i
l
i
z
e
d

b
y
 
m
a
n
.

2
.

C
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
d
r
a
w
i
n
g
s
 
o
r
 
m
o
d
e
l
s
,

i
.
e
.
,
 
w
a
t
e
r
 
w
h
e
e
l
s
,
 
h
y
d
r
o
e
l
e
c
t
r
i
c

2
.

C
r
e
a
t
i
v
e
 
e
x
p
r
e
s
s
i
o
n

p
l
a
n
t
s

3
.

I
n
d
i
v
i
d
u
a
l
 
c
o
n
f
e
r
e
n
c
e

3
.

S
t
u
d
e
n
t
 
m
e
a
s
u
r
e
m
e
n
t
s
 
o
f
 
t
i
d
e
s

4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
a
b
l
e
 
t
o

1
.

S
t
u
d
e
n
t
 
p
r
e
s
e
n
t
a
t
i
o
n
 
w
i
t
h
 
f
l
o
w

1
.

C
r
e
a
t
i
v
e
 
e
x
p
r
e
s
s
i
o
n

L
a

t
r
a
c
e
 
t
h
e
 
c
o
n
v
e
r
s
i
o
n
 
o
f
 
e
n
e
r
g
y

c
h
a
r
t
s

N
J

f
r
o
m
 
a
 
f
o
s
s
i
l
 
f
u
e
l
 
t
o

p
r
e
p
a
r
a
-

2
.

T
e
r
m
 
R
e
p
o
r
t

t
i
o
n
 
o
f
 
f
o
o
d
.

2
.

L
a
b
o
r
a
t
o
r
y
 
d
e
m
o
n
s
t
r
a
t
i
o
n

3
.

O
r
a
l
 
o
r
 
w
r
i
t
t
e
n
 
r
e
p
o
r
t



C
O
N
C
E
P
T

C
O
N
C
E
P
T
 
C
 
(
c
o
n
t
i
n
u
e
d
)

O
B
J
E
C
T
I
V
E
:

5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
l
b
l
e
 
t
o

l
i
s
t
 
a
t
 
l
e
P
.
s
t
 
f
i
v
e

f
f
e
r
e
n
t

e
n
e
r
g
y
 
f
o
r
m
s
 
w
i
t
h
i
n
 
h
i
s
 
h
o
m
e

a
n
d
 
w
h
e
r
e
 
t
h
e
y
 
c
o
m
e
 
f
r
o
m
.

6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
a
b
l
e
 
t
o
 
d
i
s
-

c
u
s
s
 
t
h
e
 
u
n
a
v
o
i
d
a
b
l
e
 
l
o
s
s
e
s
 
i
n

t
h
e
 
p
r
o
d
u
c
t
i
o
n
 
a
n
d
 
d
i
s
t
r
i
b
u
t
i
o
n

o
f
 
e
l
e
c
t
r
i
c
 
p
o
w
e
r
.

7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
a
b
l
e
 
t
o

w
r
i
t
e
 
"
T
e
n
 
C
o
m
m
a
n
d
m
e
n
t
s
"
 
f
o
r

i
n
t
e
l
l
i
g
e
n
t
 
u
s
e
 
o
f
 
e
n
e
r
g
y
 
i
n

h
i
s
 
h
o
m
e
.

T
H
E
 
E
A
R
T
H
 
A
S
 
A
N
 
E
N
E
R
G
Y
 
S
Y
S
T
E
M

S
T
R
A
T
E
G
Y

.

1
.

P
e
r
s
o
n
a
l
 
i
n
s
p
e
c
t
i
o
n
 
w
i
t
h
 
a
n
y

r
e
q
u
i
r
e
d
 
r
e
s
e
a
r
c
h
.

2
.

S
t
u
d
e
n
t
 
f
o
r
u
m
 
f
o
r
 
c
o
m
p
a
r
i
s
o
n
 
b
e
-

t
w
e
e
n
 
d
i
f
f
e
r
e
n
t
 
h
o
m
e
s

3
.

W
r
i
t
t
e
n
 
a
n
a
l
y
s
i
s
 
o
f
 
t
h
e
 
e
f
f
e
c
t

o
f
 
r
e
m
o
v
i
n
g
 
a
n
y
 
t
h
r
e
e
 
e
n
e
r
g
y

s
o
u
r
c
e
s
 
f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
 
h
o
m
e
.

1
.

R
e
s
e
a
r
c
h
 
f
r
o
m
 
p
r
e
p
a
r
e
d
 
l
i
s
t
 
o
n

p
o
w
e
r
 
p
l
a
n
t
 
e
f
f
i
c
i
e
n
c
y
,
 
t
u
r
b
i
n
e

e
f
f
i
c
i
e
n
c
y
,
 
t
r
a
n
s
m
i
s
s
i
o
n
 
l
o
s
s
e
s
,

e
t
c
.

2
.

C
l
a
s
s
 
d
i
s
c
u
s
s
i
o
n

3
.

A
t
t
i
t
u
d
e
 
s
u
r
v
e
y

4
.

T
r
a
c
e
 
c
h
a
n
g
e
s
 
i
n
 
p
u
b
l
i
c
 
&
 
p
e
r
s
o
n
a
l

a
t
t
i
t
u
d
e
s
 
t
o
w
a
r
d
 
t
h
e
 
u
s
e
 
o
f
 
e
n
e
r
g
y
.

5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
c
i
d
e
,
 
i
f
 
h
i
s

s
u
r
v
i
v
a
l
 
i
n
 
a
 
c
o
l
d
 
c
l
i
m
a
t
e
 
d
e
p
e
n
d
e
d

o
n
 
a
 
s
i
n
g
l
e
 
c
a
n
d
l
e
,
 
w
o
u
l
d
 
h
e
 
b
u
r
n

i
t
 
o
r
 
e
a
t
 
i
t
.

W
h
y
?

E
V
A
L
U
A
T
I
O
N

1
.

T
e
r
m
 
p
a
p
e
r

2
.

P
e
e
r
 
E
v
a
l
u
a
t
i
o
n

3
.

C
r
e
a
t
i
v
e
 
E
x
p
r
e
s
s
i
o
n

4
.

O
r
a
l
 
o
r
 
w
r
i
t
t
e
n
 
r
e
p
o
r
t

5
.

H
o
m
e
w
o
r
k

1
.

T
e
r
m
 
p
a
p
e
r

2
.

O
r
a
l
 
o
r
 
'
w
r
i
t
t
e
n
 
r
e
p
o
r
t

3
.

C
r
e
a
t
i
v
e
 
e
x
p
r
e
s
s
i
o
n

4
.

P
r
o
j
e
c
t

5
.

H
o
m
e
w
o
r
k

1
.

O
r
a
l
 
o
r
 
w
r
i
t
t
e
n
 
r
e
p
o
r
t

2
.

P
r
o
j
e
c
t



C
O
N
C
E
P
T

C
O
N
C
E
P
T
 
D

B
i
o
l
o
g
i
c
a
l
 
s
y
s
t
e
m
s
 
a
r
e
 
e
n
e
r
g
y

d
e
p
e
n
d
e
n
t
.

O
B
J
E
C
T
I
V
E
:

1
.

L
i
s
t
 
t
h
e
 
r
a
w
 
m
a
t
e
r
i
a
l
s
 
r
e
q
u
i
r
e
d

f
o
r
 
p
h
o
t
o
s
y
n
t
h
e
s
i
s
 
a
n
d
 
d
e
s
c
r
i
b
e

t
h
e
 
r
o
l
e
 
o
f
 
c
h
l
o
r
o
p
h
y
l
 
a
s
 
a

l
i
g
h
t
 
t
r
a
p
.

2
.

J
u
s
t
i
f
y
 
t
h
e
 
s
t
a
t
e
m
e
n
t
 
t
h
a
t

r
e
s
p
i
r
a
t
i
o
n
 
i
s
 
t
h
e
 
r
e
v
e
r
s
e
 
o
f

p
h
o
t
o
s
y
n
t
h
e
s
i
s
.

3
.

C
o
n
t
r
a
s
t
 
a
e
r
o
b
i
c
 
a
n
d
 
a
n
a
e
r
o
b
i
c

r
e
s
p
i
r
a
t
i
o
n
 
i
n
 
t
e
r
m
s
 
o
f
'
 
e
n
e
r
g
y

t
r
a
n
s
f
e
r
.

4
.

D
e
f
e
n
d
 
o
r
 
r
e
f
u
t
e
 
t
h
e
 
s
t
a
t
e
m
e
n
t

t
h
a
t
 
A
T
P
 
i
s
 
t
h
e
 
u
n
i
v
e
r
s
a
l
 
e
n
e
r
g
y

c
u
r
r
e
n
c
y
 
f
o
r
 
a
 
c
a
l
l
.

5
.

I
l
l
u
s
t
r
a
t
e
 
t
h
e
 
b
i
o
e
n
e
r
g
e
t
i
c
s
 
o
f

a
n
 
e
c
o
-
s
y
s
t
e
m
 
b
y
 
c
o
n
s
t
r
u
c
t
i
n
g
 
a

f
o
o
d
 
p
y
r
a
m
i
d
 
o
r
 
f
o
o
d
 
c
h
a
i
n

T
H
E
 
E
A
R
T
H
 
A
S
 
A
N
 
E
N
E
R
G
Y
 
S
Y
S
T
E
M

S
T
R
A
T
E
G
Y

E
V
A
L
U
A
T
I
O
N

1
.

L
a
b
o
r
a
t
o
r
y
 
e
x
p
e
r
i
m
e
n
t
 
d
e
m
o
n
s
t
r
a
t
i
n
g

p
h
o
t
o
s
y
n
t
h
e
s
i
s
.

1
.

2
.

3
.

4
.

O
r
a
l
 
o
r
 
w
r
i
t
t
e
n
 
r
e
p
o
r
t

C
r
e
a
t
i
v
e
 
e
x
p
r
e
s
s
i
o
n

P
e
e
r
 
e
v
a
l
u
a
t
i
o
n

P
r
o
j
e
c
t

1
.

R
e
s
e
a
r
c
h

1
.

T
e
r
m
 
p
a
p
e
r

2
.

L
a
b
o
r
a
t
o
r
y
 
s
t
u
d
i
e
s

2
.

H
o
m
e
w
o
r
k

3
.

D
i
a
g
r
a
m

3
.

P
r
o
j
e
c
t

4
.

F
l
o
w
 
c
h
a
r
t

4
.

C
r
e
a
t
i
v
e
 
e
x
p
r
e
s
s
i
o
n

1
.

R
e
s
e
a
r
c
h

1
.

C
r
e
a
t
i
v
e
 
e
x
p
r
e
s
s
i
o
n

2
.

D
i
a
g
r
a
m

2
.

T
e
r
m
 
p
a
p
e
r

3
.

F
l
o
w
 
c
h
a
r
t

3
.

O
r
a
l
 
o
r
 
w
r
i
t
t
e
n
 
r
e
p
o
r
t

1
.

R
e
s
e
a
r
c
h

1
.

T
e
r
m
 
p
a
p
e
r

2
.

F
o
r
u
m
 
d
i
s
c
u
s
s
i
o
n

2
.

O
r
a
l
 
o
r
 
w
r
i
t
t
e
n
 
r
e
p
o
r
t

3
.

P
e
e
t
 
e
v
a
l
u
a
t
i
o
n

1
.

R
e
s
e
a
r
c
h

2
.

D
i
a
g
r
a
m

1
.

C
r
e
a
t
i
v
e
 
e
x
p
r
e
s
s
i
o
n

3
.

F
l
o
w
 
c
h
a
r
t

2
.

T
e
r
m
 
p
a
p
e
r

4
.

D
e
m
o
n
s
t
r
a
t
i
o
n

3
.

H
o
m
e
w
o
r
k

4
.

O
b
s
e
r
v
a
t
i
o
n



35

EARTH AS AN ENERGY SYSTEM
Alternative #3

I. OVERVIEW

The earth is essentially a closed energy system which operates
because of a constant energy input from the sun. Because of
the inherent inefficiency of such transfer, thermal pollution
becomes a problem.

II. CONCEPTS

A. Energy acquisition and utilization has traditionally deter-
mined the developmental course of civilization.

B. Energy from the sun is modified and transferred in the eco-
system.

C. As energy flows from one level to another a degradation occurs
in a reduced amount of usable energy within a defined system.
(second law of the thermodynamier.)

D. Man's manipulation of energy operates within the constraints
of the second law of Thermodynamics which results in excess
heat released in the environment.

E. Man's consumption of energy resources is increasing at an
exponential rate resulting in significant environmental theme'
effects.

III. STUDENT OBJECTIVES

A. The student will:
1. Describe the major cultural steps in the development of

human society in terms of the dominant energy source(s)
utilized in each of the following:
a. Hunter - Gatherer
b. Agrarian
c. Industrial
d. Post Industrial

2. Describe at least five events that altered the development
of man as a result of an increase in man's utilization
of energy

3. Construct a map of coal and water power resources, cor-
relating the resources with industrial - social activity.

4. Develop two theories regarding how energy changes influ-
enced the start of the industrial revolution.

5. Describe the historical interrelationships of human
population growth pattern with man's technological ability
to harness energy.
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6. Compile a short list of "developed" nations and identi-
fy the energy sources providing the historic and current
basis for development.

7. Parallel the development of energy sources with the growth
of the U.S. as an industrial nation.

B. The student will:
1. Explain ;low the energy from the sun is released when

coal is burned.
2. Diagram the cyclic activities which demonstrate the chang-

ing form of solar energy sources in plant-animal communi-
ties and human fuel consumption activities.

3. Diagram the major energy flows into, through, and out of
the earth's biosphere and the overall eco-system.

4. Describe the steps used by the plant kingdom to transfer
sun's energy to chemical energy.

C. The student will:
1. Project immediate action if his continued existence, at

least momentarily in a cold climate, depended only on a
candle, whether to eat it or burn it.

2. Research and estimate how much heat loss to a particular
system is incurred when:
a. Fossil fuel such as coal is burned to provide elec-

trical energy.
b. Nuclear fuel (uranium & platinum) are used to provide

electrical energy.
c. Waterpower
d. Solar energy is converted to electricity.

3. Describe the second law of thermo-synthetics, stating
the implications with respect to generation of heat.

4. Since only 1/10 of original energy sources is moved from
one level cf a food chain to another, calculate the amount
of wheat necessary to produce 100 lbs. of human weight if
the wheat is first consumed by beef cattle.

D. The student will:
1. List five ways the mechanics of an automobile energy

system is wasted in the form of heat.
2. Compare the metabolic generation of heat in a biological

system with that of a steam generation in a nuclear power
plant.

3. List the many ways heat loss is delt with in our industrial
civilization (i.e. heat loss is dissipated from internal
combustion engine by means of a liquid radiator or heat
vanes or fire on the cylinder heads).

4. Identify five major processes whereby man has inadvertent-
ly generated thermal pollution.
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E. The student will:
1. Develop an opinion as to whether or not the local com-

munity should propose a new shopping center.
2. Research government and scientific publications to de-

termine the rate of increase in use of energy of the
past, present and probability for the future to the year
2000 A.D.

3. Identify, using a local example of thermal pollution,
the rationale for the establishment of the process ini-
tially, the real but unintentional detrimental effects.
Offer possible solutions.

4. Construct a graph to correlate the direct effects of
heat on an aquatic system by measuring the 02 content
of water at varying degrees of temperature in an arti-
ficial lab condition and in a thermally stratified
lake environment.
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CONSERVATION OF VITAL RESOURCES
Alternative #1

I. OVERVIEW

This module seeks to determine the place of renewable natural re-
sources in man's environment and the importance of conservation of
these resources. Renewable natural resources are interrelated and
are an integral part of man's environment. His activities affect
these resources either positively or negatively. Attempts will '2

made to point out some of man's past errors and some of the losses
and disasters that have occured as a result of ignorance, greed
or thoughtlessness. The need for long range planning in this
area will be stressed.

II. CONCEPTS

A. Man's renewable resources are air, forests, grasslands, soil,
water and wildlife.

B. Conservation is the wise use of natural resources.
C. Renewable natural resources are interelated and are an inte-

gral part of man's environment.
D. Man has made many errors in the past. Some of the losses and

disasters that have occured are a result of man's ignorance,
greed and thoughtlessness.

E. Intelligent conservation planning requires consideration of
various factors and their long-range implications.

III. STUDENT OBJECTIVES

A. The student will define the term renewable natural resources
and list the renewable natural resources.

B. The student will:
1. Compare the concept of preservation with conservation.
2. List many examples of "wise use" for each of the re-

newable natural resources (soil, forests, wildlife, grass-
lands).

C. The student will:
1. Describe interrelationships between the renewable natural

resources.
2. Cite an example of an aesthetic contribution of each

renewable natural resource.
3. Describe a contribution of renewable natural resources

to his physical environment.
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D. The student will:,

1. List several organisms that are extinct, or nearly so,
due to man.

2. List the reason or reasons why an organism may become
extinct.

3. Cite an example in Which the misuse of renewable natural
resources has had calamitous effects.

E. The student will:
1. List the agencies which are involved in long-range plan-

ning for conservation of renewable natural resources.
2. Cite two examples in which agencies have cooperated in

solving a common conservation problem.
3. Given a case study of a conservation measure, identify

social, political, economic and health factors and their
long-range implications.

RESOURCE' MATERIALS

1. Guest Speakers
2. Texts
3. Films
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CONSERVATION OF VITAL RESOURCES
Alternative #2

I. OVERVIEW

Vital resources may be categorized as being either renewable or non-
renewable. This represents a continuum rather than a dichotomy.
If man is to survive as a species with a life style commensurate
with today's standard of living, he must be aware of the resources
essential to himself. These resources may be living or non-living;
renewable or non-renewable; regenerative or reusable. When making
an intelligent decision regarding the conservation of a vital
resource, man must be able to recognize the interrelationships
of the vital resources in the terms mentioned above. In addition,
man must also be aware of the many social, political, economic,
and healthful implications involved when he makes a decision of
this kind.

II. CONCEPTS

A. All resources on this planet are finite. Conservation of these
resources is vital. The resources must be preserved by re-
cycling, reuse and intelligent utilization.

B. There is an interdependent relationship between living and
non-living resources.

C. Energy is an open system; energy does not recycle. Therefore,
life depends upon a constant input of energy through the
photosynthetic process.

D. Political awareness of ecological contamination of vital
resources is paramount if the life style is to be preserved
or improved.

E. Danger signals (cues) relating to the jeopardy of vital re-
sources must be made public.

F. Individual liberties may have to be restrained for the pre-
servation of all life and mankind.

III. STUDENT OBJECTIVES

A. The student will:
1. Identify in writing three renewable resources and three

non-renewable resources.
2. List those common materials which are recyclable.
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B. The student will:
1. Write one example of a natural extinction of a species,

and one extinction which is unexplained.
2. Sketch the water cycle, carbon cycle, oxygen cycle and

nitrogen cycle.
3. Describe how fossil fuels were formed.
4. Write one example of a plant community and one example

of an animal community which are ecologically and econo-
mically important to man.

C. The student will:
1. Trace the flow of energy through an eco-system.
2. Explain why producers are independent of consumers but the

reverse is not true.
3. Examine how man's technology is dependent upon the non-

renewable resources of stored energy in fossil fuels.

D. The student will:
1. Identify his congressional representatives and establish

contact to inform him of at least three ecological vio-
lations in his local area.

2. Describe and discuss an economic restraint on appropri-
ate political action.

3. Cite two instances in his local community where clear
evidence indicates that drastic modifications of the
current use of vital resources must be modified.

E. The student will:
1. Demonstrate understanding of the cues that vital re-

sources are in jeopardy by listing four instances of de-
pletion of resources in the state he is residing.

2. Demonstrate understanding of the cues that vital resources
are in jeopardy by listing four instances of pollution
of resources in the state he is residing.

F. The student will:
1. Demonstrate awareness of possible restraints on individual

freedom by listing and decribing in 25 words or less
the three areas of restraint that he considers most appro-
priate to the conservation of vital resources in his own
state.

2. Demonstrate an appreciation of the possible curtailment
of individual liberty by participating in a panel dis-
cussion to describe and idenLify the need for legal en-
forcement of restraints designed to conserve vital re-
sources.
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IV. RESOURCE MATERIALS

1. Audio tape
2. Video tape
3. 2" quad, 1" hilical
4. Video cassettes
5. 16 mm Film clips
6. 16 mm Film strips
7. Models
8. Photographs
9. Special graphics

10. Charts
11. Drawings
12. Diagrams
13. Real people (expert testimony)
14. Slides (2x2)
15. Over-head projectors
16. Transparencies
17. Chromo key
18. Video electronic special effects
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CONSERVATION OF VITAL RESOURCES
Alternative #3

I. OVERVIEW

It is essential that man understand and act upon his knowledge of
the interdependence necessary for survival of earth resource sys-
tem. It is important that man understand that the earth is a
closed natural system in regard to matter. Categories such as
renewable or non-renewable; living or non-living; regenerative or
reusable; cyclic or non-cyclic facilitate identification and un-
derstanding of the world's vital resources. An intelligent un-
derstanding of man's role in this interdependent system (such as
effects of control) is essential for effective management of re-
sources. It is vital to understand the problems encountered
economically, politically and sociologically in planning solu-
tions for effective management.

II. CONCEPTS

A. Vital resources can be classified as long term, short term,
cyclic and non-cyclic, biotic and abiotic categories.

B. The earth is a closed system. It is a single isolated material
system in space in which matter is conserved and energy can
be added only from outside the system.

C. The earth's resources systems are interdependent.

D. Man intentionally or unintentionally effects the earth's
resource systems and must therefore intelligently plan world
resources management.

III. STUDENT OBJECTIVES

A. The student will:
1. Define what constitutes a vital resource.
2. Defend or refute the view that all the resources are

vital resources.
3. Explain the difference between longterm cyclic, short

term cyclic and reusable resources.
4. Classify, using a prepared list, world resources as:

a. long term c. cyclic e. biotic
b. short term d. non-cyclic f. abiotic
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WATER SUPPLY, DEMAND AND POLLUTION
Alternative #1

I. -VERVIEW

This module deals with water; its supply and utilization.
It will be stressed that students deelop an understanding of
the water cycle and the uses and abuses of water as it affects
his own life.

II. CONCEPTS

A. Water is the basis for support of all life.

B. Water is widely but unevenly distributed over the face of
the earth. Its availability in useful quantity and quality
is a major concern for humanity.

C. Water is a renewable natural resource because it passes
through a cycle - the hydrologic cycle.

D. Man's utilization of water has affected the quantity and
quality of water resources.

III. STUDENT OBJECTIVES

A. The student will:
1. Recognize water as an essential component in all levels

of biological activity - from the cell to the eco-system,
by:

a. citing the role of water in photosynthesis and re-
spiration

b. presenting examples of the internal and external
water related phenomena.

2. Demonstrate that water is a vehicle for movement of
vital materials necessary to life by citing examples
at both the micro and macro levels of biological
activity.

3. Illustrate by example that water also serves:
a. cultural needs
b. economic needs
c. technological needs

4. Recognize the distinct association of water resources
and the evolutionary processes responsible for life on
earth by giving five examples of water related adoptations
in plant life or aaimal life.

5. Demonstrate the unique physical properties of water.



B. The student will:
1. Identify eight major, distinct uses of water by man.
2. Describe water qualities satisfactory for each major

use specified in (1) above.
3. Approximate the quantity of water consumed in the fol-

lowing activities:
a. personal consumption
b. food production
c. industrial use

4. Describe two specific practices for reducing water con-
sumption in each of the activities in (3) above.

5. Write procedurei for reprocessing water to suitable
quality for each use in (1) above.

6. Distinguish saline and potable waters by:
a. making a map of marine waters and saline lakes of the

world.
b. making a map of principle rivers and fresh water

lakes.

7. Construct a map of rain fall (precipitation) of the
world and show shore areas that receive less than ten
inches per year.

C. The student will:
1. Identify the three states of matter in relation to water.
2. State the relative percentage of the worlds water supply

in each of the three states in (1) above,
3. Explain the effect of the tilt of the earth's axis on the

polar ice caps.
4. Explain the geographic relation of the heat budget with

relation to evaporation and rainfall and the climatolog-
ical consequences of this.

5. State the sources of rivers, streams underground water
aquafiers and the water table.

6. Explain the effect of evaporation on cloud formation.
7. Describe the role of some air pollutants as cloud con-

densation nuclei.
8. Identify the major steps of the hydrologic cycle, most

particularly those processes in which organic and in-
organic materials are removed.

9. Construct a diagram detailing the principle processes
and their locations in the hydrologic cycle.

D. The student will:
1. Locate, physically or geographically local sources of

water for human use.
2. Identify local utilization of water and what happens

to this water after its primary utilization.
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3. Defend the rights of all forms of life to useable water
supplies, i.e. the maintenance of any existing ecological
niche.

4. Participate in personal or civic activities to halt
further deterioration of our aquatic eco-system and to
seek political avenues forward the improvement of these
aquatic systems.

5. Debate the question of whether all water should be as
"clean" as water for human uses.

IV. RESOURCE MATERIALS

1. Maps (wall, transparencies, student handouts) of area, state
(water shed and reservior) and regional

2. Films ("Who Killed Lake Erie - CBS)
3. Film strips("Clear Water")
4. People (Colleges, state and local organizations and industry)
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WATER SUPPLY, DEMAND AND POLLUTION
Alternative #2

I. OVERVIEW

This module deals with water - supply, demand, and pollution.
It is designed to develop awareness of the factors czusing the
problem; methods of defining the problem; the scope of the pro-
blem; and the means of alleviating the problem.

II. CONCEPTS

A. Water is a basic resource necessary to sustain life.

B. The natural water supply is limited by factors beyond the
control of man.

C. Demand for usable water is increasing due to population and
technology.

D. Amount of usable water is decreasing due to pollution.

E. Man must manage his water resources to assure appropriate
. quality and quantity.

III. STUDENT OBJECTIVES

A. The student will.
1. Discuss the role of water in the life cycle of organisms

ranging from microscopic to human.
2. Write a paragraph identifying ways in which the develop-

ment of civilization has depended on the distribution
of water.

3. Explain how water supply relates to food production dur-
ing a class discussion period.

B. The student will:
1. Sketch and discuss in a short paragraph the hydrological

cycle.
2. Identify world systems of water movement by tracing

their flow movements on a map.
3. Analyze per capita water needs and relate them to pop-

ulation trends during a class discussion.
4. Project water needs in the future for local and world

wide use by writing a few paragraphs.
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D. The student will list five natural ways in which various
segments of society pollute water.
1. Industry
2. Agriculture
3. Municipal
4. Individual

E. The student will:
1. Determine the quantity and quality of water needed in

various human pursuits, through a group discussion.
a. industrial
b. personal use
c. recreational use
d. agricultural

2. Discuss current water conservation.
3. Identify from a list the major factors which shape water

policy. (sociological, economic, political)

IV. RESOURCE MATERIALS

1. Use of multi-media
2. Outside speakers
3. Video tape recordings
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WATER - SUPPLY DEMAND AND POLLUTION
Alternative #3

I. OVERVIEW

This module is designed to show that although there appears to
be an unlimited supply of water, there is ^ small amount avail-
able for man's direct consumption. There are various sources of
water which are being abused and depleted by man at a rapidly
increasing rate. Man's survival is dependent upon solving the
water problem.

II. CONCEPTS

A. There is virtually an unlimited supply of water although
only a very small percentage is available for man's consump-
tion.

B. There are various, sources of water for man's consumption.

C. The demand for water is increasing at a very rapid rate.

D. Man's use and abuse of water affects the supply.

III. STUDENT OBJECTIVES

A. The student will:
1. Identify, from a list of water sources, what percentage

of the world's total water supply in each of the follow-
ing categories;
a. world's ocean
b. sub-surface water on continents
c. surface water on continents

2. Estimate the percentage of the world's supply of water
circulated annually within the hydrologic cycle.

3. Describe why only a small portion of continental water
is available for man's use.

4. Compare the amount of groundwater in your community with
amount of ra,off in streams which are available for use.

5. Describe how the lowering of water tables affects the
availability of water from streams.

6. Explain why the main water problems in most areas is
one of maintaining good water quality.
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B. The student will:
1. Give three natural sources of water for man's consumption.
2. Define permeable, porous, and aquafer.
3. Explain how water gets into the ground, how it is stored,

and ways man can obtain it for usage.
4. List and explain two sources of water other than natural.
5. Diagram the water passage from the atmosphere to a water

glass at home.

C. The student will:
1. List three uses of water (other than domestic).
2. Compare daily domestic use of water to industrial use

in the U.S.
3. Discuss, in small groups, the Los Angeles Basin, as a

classic example of an area with an unbalanced water de-
mand and water supply.

4. Give three reasons for shortages of usable water.
5. Project, from a list of reliable sources, the decade

in which local demand will exceed supply.
6. Compare the average daily water supply and consumption

of the U.S. with that of the Soviet Union.

D. The student will:
1. Discuss at least one way to prepare water for reuse by

man.
2. List two ways in which man's use of water results in its

pollution.
3. Give two examples of specific bodies of water that have

been seriously polluted and give two examples of those
that have been cleaned up.

4. Give one way in which groundwater becomes polluted and
how that problem might be solved. '

5. Trace the passage of water from his home until it be-
comes part of the natural supply.

6. Discuss, in a small group, water problems in his com-
munity and how they might be solved.

IV . RESOURCE MATERIAL

Films. 1. "Groundwater the Head and Reservoir"
2. "Man's Problem"
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WATER - SUPPI2Z, DEMAND AND POLLUTION
Alternative

I. OVERVIEW

Because water is an absolute necessity man must recognize that
water exists on earth in a fixed amount but only a small fract-
ion is fresh water which at the present time man is able to make
available for his own use.

With the increase in standard of living, the per capita demand
for water is increasing more rapidly than the increase of pop-
ulation. Man will imperil the quality of life in the future
unless he overcomes his capacity to foul and mismanage his limit-
ed water supply available to him.

II. CONCEPTS

A. ter is an absolute necessity.

B. Water exists on earth in a fixed amount, but only a small
fraction is fresh water available to man.

C. The per capita demand for water is increasing more rapidly
than population growth.

D. Man has the capacity to foul and mismanage the limited water
supply available to him.

III. STUDENT OBJECTIVES

A. The .student will:

1. List five physical properties of water which demonstrate
the uniqueness of its behavior as a material.

2. Describe the three possible readtions of organisms to
water shortage.

3. List at least five industrial processes which require
the most water on a national or local level.

4. Compare the climate of England with the climate of mari-
time Canada at the same latitude and explain the vari-
ations.

5. Hypothesize climatic consequences of no large bodies
of water on earth.

6. Give a specific example of how drainage of wetlands has
had undesirable ecological consequences.
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B. The student will:
1.' Sketch the way the hydraulic cycle operates.
2. Construct a pictorial graph illustrating the following

amounts in percentages:
a. salt water
b. fresh water (surface and underground)
c. ice

d. water vapor
3. List three novel ways of increasing the amount of fresh

water available to man.
4. Illustrate in an example how a fixed amount of available

water affects social values in terms of distribution.

C. The student will:
1. List the major steps in pre- and post-treatment of

potable water.
2. List demands made on the water supply in ais home to-

day which were not demands twenty-five years ago.
3. List available devices which would increase water de-

mand in his home.
4. Choose a local industry and identify all its water uses

in its product production (omit drinking water for
employees).

5. Assuming a closed water supply for the production pro-
cess, outline the steps industry must undertake to make
their water reusable.

D. The student will:
1. Delineate the uses that could be categorized as misuse

of his daily water supply.
2. Identify two or three industrial uses of water in the

local community and determine how it has affected the
water supply.

3. Identify the recreational uses of water in local com-
munity and specify the effects on various groups.

4. Given a simulated or actual situation of supply and demand
in a community (family, town, city, state, etc.) stipu-
late how the water supply can be managed for optimal
use.

5. List at least four ecological disadvantages of construct-
ing dams across moving bodies of water and explain each.

6. List two arguments in favor of constructing dams as
applies to conservation.

7. Describe the factors which led to the current status of
Lake Erie. What existing parallels do you see in a
body of water near your own locality. State some action
plans for intervention needed, if any.

"N

ti



8. Explain in detail the effect that sewage disposal has
on water supply quality and describe the various sewer-
age treatment levees.

9. Account for U.S. agricultural land in terms of how
much is dry farm irrigated but could be put in production.

10. Give three long range effects of irrigation of lands.
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WATER - SUPPLY, DEMAND AND POLLUTION
Alternative #5

I. OVERVIEW

This module deals with water-supply, demand and pollution. It
is designed to bring into awareness the factors causing the
problem; methods of defining the problem; the scope of the
problem; and the means of alleviating the problem.

II. CONCEPTS

A. There is a biological as well as technological need for
water.

B. All the water available to plants and ani.aals is provided
through the hydrologic cycle.

C. The chemical and physical properties of water determine
its function in nature and affects its supply and demand.

D. Man's indiscriminate use of his water supply has resulted
in its pollution.

E. Water shortages arise most commonly because many uses of
water render it unfit for subsequent use. This is often
compounded by the growth of populations in areas which
are by nature limited in the availability of water.

F. Water availability can be increased by elimination of
organic and industrial pollutants through proper treat-
ment, recycling and judicious use.

III. STUDENT OBJECTIVES

A. The student will:
1. Outline the biological uses of water.
2. Describe three industrial uses of water.

B. The student will:
1. Trace a drop of water through the hydrologic cycle.
2. Describe the effects of plants on the hydrologic cycle.
3. Explain why the amount of water available for use by

man is necessarily limited by the hydrologic cycle.
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C. The student will:
1. Explain why the chemical properties of water make it

a universal solvent.
2. Relate why the chemical and physical properties of

water make it useful in industry.

D. The student will:
1. List ways in which he can personally help improve the

quality of water.
2. List some of the unnatural components of water which

might make it difficult to purify.
3. Lisl three local industries that use large volumes of

water in their industrial processes.

E. The student will:
1. List two areas in the U.S. where water shortages are

most acute and the reasons for it.
2. Explain why the following areas are short of water:

a. Miami
b. Los Angeles
c. lew York City

F. The student will:
1. Visit and evaluate the local sewage disposal plant.
2. Explain why man must adjust his living pattern and life

style to the available water supply.

IV. RESOURCE MATERIAL

1. Audio tape 10. Drawings
2. Video tape 11. Real people (expert testimony)
3. Video cassettes 12. Slides (2x2)
4. 16 mm film clips 13. Overhead projectors
5. 16 mm film strips 14. Transparencies
6. Models 15. Chromo key
7. Photographs 16. Video electronic effects
8. Special graphics
9. Charts
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AIR POLLUTION
Alternative #1

I. OVERVIEW

In search of improved life styles and more acceptable human environ-
ments, man has inadvertently or without sufficient concern expelled
numerous pollutants into the air. This air pollution has now rais-
ed grave concern in the areas of (1) physical health (2) mental
health (3) aesthetics (4) economic values and (5) other natural
life. Because of the natural movement and extent of air movement
and extent of air masses and the tremendous increase in the pro-
duction of air pollutants, the problem is no longer a parochial
concern.

The air pollution problem is planetary in scope and consequently
a knowledge of air pollution causes is important in the education
of every individual. We must understand the reciprocal nature cf
of man's activity and social values which motivate his activities.
The student should be aware of his personal responsibility
specifically for air pollution control and generally for all
pollution controls.

II. CONCEPTS

A. A knowledge of the nature of the atmosphere is fundamental to
understanding the problem of air pollution.

B. A knowledge of the natures and sources of air pollutants is
necessary for making decisions about pollution control.

C. Air pollution can have harmful effects on man's health.

D. Air pollution can have strong effects on the operation of
social economic and political institutions.

E. A basic knowledge of air pollution control technology is
needed in order to make sound decisions for solving air
pollution problems.

III. STUDENT OBJECTIVES

A. The student will:
1. Predict the path of pollutants, given a weather map indicat-

ing origins of air pollutants and atmospheric conditions.
2. Gin a pollution phenomenon, identify contributing at-

mospheric conditions.
3. Given illustrations of atmospheric phenomena, identify

*hem by name.
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4. Describe two influences of the sun, land formation, and
water on movement of air masses.

5. Designate the percentage of gases normally found in the
atmosphere., given a c* ''e gases and a list of proper
percentages.

B. The student will:
1. Identify five air pollutants, specifying their common

name, chemical name, source, and effects on man and his
environment.

2. Given major sources of air pollution (transportation, in-
dustry, power plants, space heating, and refuse disposal)
compare the amounts of different pollutants produced by
each major source.

3. Identify five local sources of air pollution and describe
each in tems of the pollutants' characteristics and
potential hazards.

C. The student will:
1. Describe two historical examples of serious physical

harm to members of an entire community from air pollution.
2. Describe how four physical health conditions can be

aggrevated by severe air pollution.
3. List at least three effects of air pollution on man's

respiratory system.
4. Rank a list of air pollutants in order of potential danger

to good health.

D. The student will:
1. Given a possible air pollution crisis, propose three

political or legal steps to deal with the crisis.
2. List three ways pollution control laws will increase

costs to:
a. the individual
b. government
c. industry

3. Devise a plan for communicating the actual and potential
dangers of air pollution to his community.

4. In a simulated air pollution hearing, act out assigned roles
representing civic, government, and business representatives.
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E. The student will:
1. Survey the literature and describe briefly five mechan-

isms used for air pollution control.
2. Given a list of air pollutants, identify which techno-

logical controls would be effective for each.

IV. RESOURCE MATERIALS

1. Air Pollution Primer, National Tuberculosis and Respiratory
Disease Association, New York, N.Y. 1969.

2. A Citizen's Guide to Clean Air; The Conservation Foundation,
1717 Massachusetts Avenue, N.W., Washington, D. C., 20036,
1972 (Free).

3. Air Pollution Manual, American Industrial Hygiene Associa-
tion, Detroit, Michigan, 48227, 1968 $15).
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u
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l
e
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c
t
s
 
o
f
 
a
i
r
 
p
o
l
l
u
t
i
o
n

o
n
 
m
a
n
'
s
 
r
e
s
p
i
r
a
c
o
r
y
 
s
y
s
t
e
m
.

4
.

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
a
i
r
 
p
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r
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o
l
l
u
t
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n
 
h
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n
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e
f
f
e
c
t
s
 
o
n
 
t
h
e

o
p
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r
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t
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o
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c
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u
d
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n
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o
c
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l
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r
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c
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r
n
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t
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r
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t
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c
a
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d
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r
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t
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v
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p
l
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p
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n
c
e
 
a
t
 
A
i
r
 
P
o
l
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C
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e
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i
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i
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m
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S
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C
o
m
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e
e
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n
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i
t
h
 
r
o
l
e
s
 
a
s
s
i
g
n
e
d
 
a
s

f
o
l
l
o
w
s
:

a
.

P
o
l
i
t
i
c
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p
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b
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c
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P
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b
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.
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i
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P
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b
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p
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e
c
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c
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p
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b
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n
t
 
w
i
l
l
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u
r
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e
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t
h
e

l
i
t
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r
a
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r
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s
c
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b
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r
i
e
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e
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s
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s
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o
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n
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r
o
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G
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v
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n
 
a
 
l
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s
t
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p
o
l
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u
t
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t
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e
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t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
w
h
i
c
h

t
e
c
h
n
o
l
o
g
i
c
a
l
 
c
o
n
t
r
o
l
s
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o
u
l
d
 
b
e
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f
f
e
c
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r
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h
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c
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D
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n
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i
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n
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i
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.

2
.

U
s
e
 
o
f
 
l
i
b
r
a
r
y

3
.

R
e
s
o
u
r
c
e
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r
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n
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r
o
b
l
e
m
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o
l
v
i
n
g
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AIR POLLUTION
Alternative #2

I. OVERVIEW

This module deals with the nature of the atmosphere as essential
to understanding air pollution. There are a number of air pol-
tants having a variety of sources. These pollutants have complex
interactions with each other and the environment, and meteorolog-
ical conditions affect their accumulation and dispersal.

There are a multidude of ways in which air pollution affects in-
habitants on earth; therefore, individual concern and action are
mandatory for effective air pollution control.

II. CONCEPTS

A. Understanding the nature of the atmosphere is essential.

B. There are a number of air pollutants with a variety of sources.

C. Meteorological conditions, as well as the nature of the source,
affects the accumulation and dispersal of pollutants; and
vice versa.

D. There are a multitude of ways in which air pollution affects
the inhabitants on earth.

E. Air pollution control necessitates individual action.

III. STUDENT OBJECTIVES

A. The student will:
1. Write, or select from a list, three major components of

the atmosphere.
2. Select from a list, or write, the four major gases in the

atmosphere and their percentages.
3. Explain how three components of the atmosphere are im-

portant to biological processes.
4. Define and explain the greenhouse effects.
5. List and explain four processes of heat transfer.
6. Explain the importance of particulate matter in the

atmosphere.

's te:



B. The student will:
1. List four major processes which produce air pollution.
2. Identify the major pollutants introduced into the at-

mosphere by each of these processes.
3. Name five sources of atmospheric pollutants.
4. Seek the most important source of atmospheric pollutants

in his community.

C. The student will:
1. Describe the major factors that contribute to the devel-

opment of a thermal inversion.
2. Explain the differences between a cyclonic and an anti-

cyclonic condition on the accumulation or dispersal of
pollutants.

3. Explain the importance of topographic features as they
relate to the accumulation or dispersal of pollutants.

4. Diagram and explain the source, the effect, and the sug-
gested removal by meteorological conditions of at least
three pollutants which are known to be harmful to man.

5. Explain why the so-called "heat island of a city" affects
the accumulation or dispersal of atmospheric pollutants.

6. Explain the function of CO2 in modification of global
climatic patterns.

D. The student will:
I. Explain four ways that air pollution affects the organs

of the human body.
2. Explain how air pollution can add agents to the foods

which we eat which are harmful to the body.
3. Discuss, in a small group, the psychological effects of

air pollution.
4. Give two cases where air pollution has been very detrimental

to planning growth.
5. Explain how air pollution can bring another ice age.
6. From an appropriate list select the approximate total

medical cost in the U.S. per year directly related to
air pollution.

E. The student will:
I. Voluntarily use public transportation, seek to join

a car pool, or use alternate modes of transportation.
2. List three ways he can express his concern to the community

about air pollution.
3. Voluntarily reduce air pollution in his immediate en-

vironment.
4. P7:epare a list of local organizations involved in air

pollution control and indicate whether they are private
or public.



5. Outline procedures for legally acceptable courses a pri-
vate citizen may take to reduce air pollution.

6. Discuss the role of individual action as a prerequisite
to private and public collective action.

IV. RESOURCE MATERIALS

1. Environment and Man, Wagner (Pub. Norton).
2. Man's Impact on Environment, Detwyler, McGraw Hill.
3. Every Man's Guide to Ecological Living, Santa Barbara Underseas

Foundation.
4. Population Resources and Environment. Ehrlich.
5. Man and His Physical Environment, McKenzie, Ulgard (Pub.)

Burgess.
6. "Heat, les Nature and Transfer" (movie).
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AIR POLLUTION
Alternative #3

I. OVERVIEW

The acute effects of urban air pollution are well documented by
extensive studies of air pollution disasters. The intermittant
and sub-threshold effects await further evidence, however air
pollution control should be immediatly pressed and not await full
illucidation of pollutant effects and mechanisms of action.

Community pollution control eminates from individual concern and
group action. The student should be made aware of the necessity
for his participation in the implementation of air pollution con-
trol.

II. CONCEPTS

A. Air pollution issues from many sources.

B. The earth with its atmosphere is a closed material system in
which large quantities of pollutants are trapped.

C. Air pollution has widespread effects on the total biosphere.

D. Human energy, like any resource is limited in quantity and
quality.

III. STUDENT OBJECTIVES

A. The student will:
1. List seven sources of air pollution and the contaminants

present there in that humans are directly responsible for.
2. List at least five personal values and judge whether or

not his actions resulting from these values have any
effect on air pollution.

B. The student will:
1. Describe the composition of the earth's atmosphere. The

description will include the manner in which pollutants
are carried and dilluted by the atmospheric conditions.

2. Identify at least 'live different pollutants common in the
atmosphere with an indication of acceptable concentrations.



113

3. Discribe the effects of an atmospheric inversion.

C. The student will:
1. Construct a cost benefit chart concerning a process or

product of his choice that leads to air pollution. He

will list one cost and one benefit from the following
areas:
a. biological
b. economic
c. social

2. State in a written paragraph whether in his opinion the
benefits of this process or product outweigh the costs.
He will state at least three reasons for his conclusions.

3. Write an essay on the effects of ozone on the forest
eco-system given the fact that ozone in concentrations
higher than .05 parts per million destroys chlorophyll
in forest plants. He will include:
a. food production.
b. primary, secondary, tertiary consumers.
c. 02 production.
d. effects on temperature, light and humidity in the

forests.
e. effects on man's activities e.g. recreation, lumb-

ering, atc.

D. The student will:
1. List ten dysfunctional "personal" environmental contributions

to air pollution.
2. Identify ten persons in your national or local community

who can successfully be responsible for effective air
pollution control status.

3. Trace a bill through the legislature and demonstrate
why any law is difficult to be enacted.

4. Choose a product now in the market and list five by:
products of its manufacture which are potential or real
pollutants.

5. Describe at least three different types of action that an
individual can take to reduce air pollution in his environ-
ment.

6. Analyze each of the type:, of action he indentified in
terms of:
a. feasibility.
b. practicality/cost.
c. contribution to solution.

44,
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FOOD AND DRUG POLLUTION
Alternative #1

I. OVERVIEW

Certain chemical additions are generally prerequisite to obtain-
ing efficient food production and proper preservation. However,
other chemical additions are strictly consumer-oriented. Their
inclusion in our foods is questionable at best, and may indeed
constitute a real health hazard. Remedial measures will involve
not only identification and regulation of the toxic agents, but
certainly will require change of consumer attitudes with regard
to the marketing and merchandising of foods.

II. CONCEPTS

A. The production of an ample supply of clean, safe food is a
necessity for human well being.

B. The application of chemicals has signigicantly increased
world food production.

C. Unwise use of chemicals in food production, preservation and
marketing presents an environmental and health hazard.

D. The continued production of ample quantity and quality of food
requires intensified and redirected research.

E. Continued consumer education is necessary for intelligent
buying habits and nutritional well being.

III. STUDENT OBJECTIVES

A. The student will:
1. Discuss during class the world food problems.
2. List the necessary daily nutritional requirements of

man with 80% accuracy.
3. Discuss the effects of efficient agriculture production

on other aspects of society.

B. The student will:
1. Compare, using charts, the crop yields between developed

and undeveloped countries.
2. Cite specific instances in which chemicals have increased

food production and quality.
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C. The student will:
1. 'Given a chart of pesticide chemical toxicity, rank the

substances in order of human and environmental health
hazards with 100% accuracy.

2. List the five most persistent chemicals and pesticides
used in food production.

3. List three examples each of environmental and health hazards
caused by the unwise use of chemicals in food production.

4. List three examples each of environmental and health hazards
caused by the unwise use of chemicals in food preserva-
tion and marketing.

D. The student will:
1. Given ten years data, prepare a chart comparing food

production/acre for fi.e food products.
2. List three examples of recent research projects which

seeks alternatives to chemical control of pests in food
production.

3. List five current research projects which have led to
increased quantity and quality of food.

E. The student will:
1. Visit a local supermarket and list five food additives.
2. Interview a consumer and list the individual's five main

reasons for his choice of food products.
3. Record daily food choices and determine from a given

chart the nutritional value of his diet.

IV. RESOURCE MATERIAL

1. Agriculture Extension Stations and Agents
2. John Deere Equipment Magazines
3. Manufacturing Chemists Association
4. Films
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FOOD AND DRUG POLLUTION
Alternative #2

I. OVERVIEW

Certain chemical additions are generally considered prerequisite
to obtaining efficient agricultural yields and insuring proper
preservation of our food. However, other chemical additions are
strictly consumer oriented and their inclusion in our foods is
questionable at best, and may indeed constitute a real health
hazard. Remedial measures will involve not only experimental
identification of the toxic agents, but strict control over the
marketing and merchandising of our foods.

II. CONCEPTS

A. Widespread use of chemicals in agriculture leaves potentially
harmful residues in food chains of both man and other biota.

B. During processing of foods, chemicals which are added for
preservation, flavor enhancement and improvement of appearance
often contain substances that are potentially injurious to health.

C. It is imperative to increase knowledge of the effects on the
consumer of chemical additives used in the processing of foods.

D. Consumer action from a personal standpoint and through gov-
ernmental agencies is necessary for protection against pol-
lution of food.

III. STUDENT OBJECTIVES

A. The student will:
1. Identify the various types of fertilizers, pesticides,

antibiotics and hormones used in the production of foods.
2. Explain the detrimental effects of the various pollutants

through the natural food chains.

B. The student will:
1. Identify the major categories of chemicals added to

foods and the reasons for their use.
2. Relate the chemical additives to their possible effects

on man's homeostatic mechnaism.



C. The' student will:
1. Identify different classes of food additives in various

foods.
2. Recognize the extent of the use of given additives.
3. Compose the benefits of using chemicals in the production

and processing of foods to the disadvantages of their
use.

4. List x food additives which are suspected of being car-
cinogenic.

D. The student will:
1. Outline the operation of the FDA and local Consumer Pro-

tection Agencies.
2. Advocate the abolition of harmful additives from foods.

IV. RESOURCE MATERIAL

1. Audio tape 10. Slides
2. Special Graphics 11. Drawings
3. Video tape 12. Overhead projectors
4. Photographs 13. Real people (expert testimony)
5. Models 14. Transparencies
6. Video cassettes 15. Chromo key
7. 16 mm film strips 16. Video electronic special
8. 16 mm film clips effects
9. Charts
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p
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p
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b
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c
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c
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p
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p
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p
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c
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p
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c
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p
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b
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c
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p
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b
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b
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c
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c
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c
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p
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c
t
s
 
o
f
 
v
a
r
i
o
u
s
 
p
o
l
l
u
t
a
n
t
s

t
h
r
o
u
g
h
 
t
h
e
 
n
a
t
u
r
a
l
 
f
o
o
d
 
c
h
a
i
n
s

6
.

R
e
p
o
r
t
 
o
n
 
p
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p
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c
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n
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i
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c
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c
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p
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p
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c
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c
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.

1
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V
i
s
i
t
 
a
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o
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d
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d
 
i
d
e
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t
i
f
y

a
d
d
i
t
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n
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e
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s
.

2
.

L
o
o
k
 
i
n
 
h
i
s
 
k
i
t
c
h
e
n
 
&
 
i
d
e
n
t
i
f
y

a
d
d
i
t
i
v
e
s
 
o
n
 
l
a
b
e
l
s
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3
.

V
i
s
i
t
 
a
 
p
a
c
k
i
n
g
 
p
l
a
n
t
.

4
.

V
i
s
i
t
 
a
 
c
a
n
n
i
n
g
 
p
l
a
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t
.
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.

S
p
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a
k
e
r
 
f
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o
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c
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s
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n
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S
p
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a
k
e
r
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m
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b
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D
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p
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c
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E
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a
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l
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c
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i
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H
a
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e
 
s
t
u
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t
 
m
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k
e
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f
i
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m
 
o
n
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e
c
t
s
 
o
f
 
c
h
e
m
i
c
a
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s
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n
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d
 
h
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m
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.

M
a
k
e
 
a
 
c
o
l
l
a
g
e
 
s
h
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w
i
n
g
 
c
h
e
m
i
c
a
l
s

a
n
d
 
t
h
e
i
r
 
e
f
f
e
c
t
s
 
o
n
 
m
a
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m
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i
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n
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c
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.
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h
e
 
s
t
u
d
e
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t
 
w
i
l
l
 
r
e
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o
g
n
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e

t
h
e
 
e
x
t
e
n
t
 
o
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t
h
e
 
u
s
e
 
o
f
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i
v
e
n
 
a
d
d
i
t
i
v
e
s
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c
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9
.

I
n
t
e
r
v
i
e
w
 
a
 
c
h
e
m
i
s
t
r
y
 
a
n
d
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o
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e

e
c
o
n
o
m
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e
a
c
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c
o
m
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t
h
e
i
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o
p
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o
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o
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i
v
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.
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i
n
d
 
o
u
t
 
t
h
e
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e
p
t
a
b
l
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u
a
n
t
i
t
y

o
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i
n
s
e
c
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a
r
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o
o
d
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.

M
a
k
e
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c
h
a
r
t
 
s
h
o
w
i
n
g
 
c
l
a
s
s
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o
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o
o
d
 
a
d
d
i
t
i
v
e
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V
i
s
i
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f
o
o
d
 
s
t
o
r
e
 
a
n
d
 
l
i
s
t

a
d
d
i
t
i
v
e
s
 
f
r
o
m
 
l
a
b
e
l
s
.
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L
o
o
k
 
i
n
 
h
i
s
 
k
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t
c
h
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a
n
d
 
l
i
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t

a
d
d
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t
i
v
e
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f
r
o
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l
a
b
e
l
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.

3
.

V
i
s
i
t
 
a
 
f
o
o
d
 
p
r
o
c
e
s
s
i
n
g
 
p
l
a
n
t

&
 
s
t
u
d
y
 
c
o
n
t
r
o
l
s
 
o
v
e
r
 
a
m
o
u
n
t
 
o
f

f
o
o
d
 
a
d
d
i
t
i
v
e
s
 
u
s
e
d
.

4
.

S
p
e
a
k
e
r
s
 
f
r
o
m
 
F
.
D
.
A
.

5
.

O
b
t
a
i
n
 
a
 
D
R
O
S
 
l
i
s
t
.

6
.

C
a
l
c
u
l
a
t
e
 
a
m
o
u
n
t
 
o
f
 
g
i
v
e
n
 
a
d
d
i
-

t
i
v
e
s
 
i
n
 
a
n
 
a
v
e
r
a
g
e
 
d
a
i
l
y
 
d
i
e
t

7
.

R
e
s
e
a
r
c
h
 
h
o
w
 
m
u
c
h
 
o
f
 
a
 
g
i
v
e
n
 
a
d
d
i
-

8
.

M
a
k
e
 
a
 
g
r
a
p
h
 
s
h
o
w
i
n
g
 
t
h
e
 
e
x
t
e
n
t

o
f
 
u
s
e
 
o
f
 
t
h
e
 
g
i
v
e
n
 
f
o
o
d
 
a
d
d
i
-

t
i
v
e
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E
V
A
L
U
A
T
I
O
N

L
i
s
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d
i
f
f
e
r
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o
o
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g
i
v
e
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a
d
d
i
t
i
v
e

i
s
 
u
s
e
d
 
i
n
.

C
r
i
t
i
q
u
e
 
i
n
 
w
r
i
t
i
n
g
 
f
i
l
m
s
;
 
s
p
e
a
k
e
r
s
,

e
t
c
.

M
a
k
e
 
g
r
a
p
h
 
p
l
o
t
t
i
n
g
 
a
d
d
i
t
i
v
e
s
 
a
g
a
i
n
s
t
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o
o
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:

E
x
a
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.
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3
.

T
h
a
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
m
p
a
r
e
 
t
h
e

b
e
n
e
f
i
t
s
 
o
f
 
u
s
i
n
g
 
c
h
e
m
i
c
a
l
s

i
n
 
t
h
e
 
p
r
o
d
u
c
t
i
o
n
s
 
a
n
d
 
p
r
o
-

c
e
s
s
i
n
g
 
o
f
 
f
o
o
d
s
 
t
o
 
t
h
e
 
d
i
s
-

a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e
i
r
 
u
s
e
.

1
.

S
p
e
a
k
e
r
 
(
f
r
o
m
 
f
i
e
l
d
 
o
f
 
a
g
r
i
-

c
u
l
t
u
r
e
)
;
 
s
u
b
j
e
c
t
,
 
u
s
i
n
g
 
c
h
e
m
i
-

c
a
l
s
 
t
o
 
i
n
c
r
e
a
s
e
 
a
g
r
i
c
u
l
t
u
r
a
l

y
i
e
l
d
s
.

2
.

Q
u
e
s
t
i
o
n
 
&
 
A
n
s
w
e
r
 
s
e
s
s
i
o
n
.

3
.

S
p
e
a
k
e
r
 
(
f
r
o
m
 
H
e
a
l
t
h
 
D
e
p
t
.
)
 
t
o

d
i
s
c
u
s
s
 
c
h
e
m
i
c
a
l
s
 
u
s
e
d
 
i
n
 
p
r
o
-

c
e
s
s
i
n
g
 
o
f
 
f
o
o
d
s
 
(
b
e
n
e
f
i
c
i
a
l

&
 
h
a
r
m
f
u
l
)
.

4
.

Q
u
e
s
t
i
o
n
 
&
 
A
n
s
w
e
r
 
s
e
s
s
i
o
n
.

1
.

L
i
b
r
a
r
y
 
R
e
s
e
a
r
c
h
:

t
o
 
f
i
n
d
 
f
o
o
d

a
d
d
i
t
i
v
e
s
 
s
u
s
p
e
c
t
e
d
 
o
f
 
b
e
i
n
g

c
a
r
c
i
n
o
g
e
n
i
c
;
 
r
e
p
o
r
t
 
t
o
 
c
l
a
s
s
.

2
.

Q
u
e
s
t
i
o
n
 
&
 
A
n
s
w
e
r
 
s
e
s
s
i
o
n

1
.

S
t
u
d
e
n
t
s
 
w
i
l
l
 
(
a
t
 
a
 
l
a
t
e
r
 
c
l
a
s
s

p
e
r
i
o
d
)
 
c
r
i
t
i
c
i
z
e
 
s
p
e
a
k
e
r
s
 
p
r
e
-

s
e
n
t
a
t
i
o
n
 
o
f
 
t
h
e
i
r
 
s
u
b
j
e
c
t
s
.

2
.

Q
u
i
z
 
(
C
o
n
t
e
n
t
:

s
u
b
j
e
c
t
 
m
a
t
t
e
r
;

c
h
e
m
i
c
a
l
s
 
u
s
e
d
 
i
n
 
a
g
r
i
c
u
l
t
u
r
e
 
&

f
o
o
d
 
p
r
o
c
e
s
s
i
n
g
;
 
b
e
n
e
f
i
c
i
a
l
,

p
o
t
e
n
t
i
a
l
l
y
 
h
a
r
m
f
u
l
,
 
s
u
s
p
e
c
t
e
d
 
o
f

b
e
i
n
g
 
c
a
r
c
e
n
o
g
e
n
i
c
)

1
.

S
t
u
d
e
n
t
s
 
w
i
l
l
 
(
a
t
 
a
 
l
a
t
e
r
 
c
l
a
s
s

p
e
r
i
o
d
)
 
c
r
i
t
i
c
i
z
e
 
s
p
e
a
k
e
r
s
 
p
r
e
-

m
t
a
t
i
o
n
 
o
f
 
t
h
e
i
r
 
s
u
b
j
e
c
t
s
.

2
.

Q
u
i
z
.
(
C
o
n
t
e
n
t
:

s
u
b
j
e
c
t
 
m
a
t
t
e
r
;

c
h
e
m
i
c
a
l
s
 
u
s
e
d
 
i
n
 
a
g
r
i
c
u
l
t
u
r
e
 
&

f
o
o
d
 
p
r
o
c
e
s
s
i
n
g
;
 
b
e
n
e
f
i
c
i
a
l
,
 
p
o
-

t
e
n
t
i
a
l
l
y
 
h
a
r
m
f
u
l
,
 
s
u
s
p
e
c
t
e
d
 
o
f

b
e
i
n
g
 
c
a
r
c
e
n
o
g
e
n
i
c
)
.
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g
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n
t
a
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a
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n
c
i
e
s
 
i
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n
e
c
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p
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c
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O
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1
.

O
u
t
l
i
n
e
 
t
h
e
 
o
p
e
r
a
t
i
o
n
s
 
o
f
 
t
h
e

F
D
A
 
a
n
d
 
l
o
c
a
l
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o
n
s
u
m
e
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p
r
o
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t
e
c
t
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n
 
a
g
e
n
c
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1
.

P
r
e
p
a
r
e
 
a
n
d
 
d
i
s
t
r
i
b
u
t
e
 
l
e
a
r
n
i
n
g

o
b
j
e
c
t
i
v
e
s
 
a
s
s
i
g
n
m
e
n
t
.

2
.

H
o
m
e
w
o
r
k
 
-
 
T
e
x
t
 
b
o
o
k
 
r
e
a
d
i
n
g
s
.

3
.

L
a
r
g
e
 
g
r
o
u
p
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
T
e
s
t

a
n
d
 
L
e
a
r
n
i
n
g
 
O
b
j
e
c
t
i
v
e
s
.

4
.

L
e
c
t
u
r
e
:

H
i
s
t
o
r
y
 
o
f
 
F
D
A
.

5
.

D
e
m
o
n
s
t
r
a
t
i
o
n
:

O
v
e
r
h
e
a
d
 
p
r
o
j
e
c
t
s
,

o
r
g
a
n
i
z
a
t
i
o
n
 
o
f
 
F
D
A
;
 
L
e
g
a
l
 
d
u
t
i
e
s

o
f
 
F
D
A
;
 
o
r
g
a
n
i
z
a
t
i
o
n
 
&
 
p
e
r
s
o
n
n
e
l

o
f
 
L
o
c
a
l
 
C
o
n
s
u
m
e
r
 
P
r
o
t
e
c
t
i
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n

A
g
e
n
c
y
.

6
.

S
e
m
i
n
a
r
:

1
)

R
e
p
.
 
o
f
 
F
D
A

2
)

P
r
e
s
.
 
F
o
o
d
 
P
r
o
c
e
s
s
i
n
g
 
p
l
a
n
t
.

3
)

P
u
b
l
i
c
 
H
e
a
l
t
h
 
O
f
f
i
c
i
a
l
.

4
.

H
e
a
d
 
o
f
 
L
o
c
a
l
 
C
P
A

7
.

S
t
u
d
e
n
t
 
R
e
s
e
a
r
c
h
 
r
e
c
e
n
t
 
a
r
t
i
c
l
e
s

i
n
 
p
e
r
i
o
d
i
c
a
l
s
 
o
n
 
F
D
A
.
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.

F
i
l
m
:

"
Y
o
u
r
 
F
D
A
 
i
n
 
A
c
t
i
o
n
"

9
.

R
o
l
e
 
p
l
a
y
i
n
g
.

C
h
a
r
a
c
t
e
r
s
:
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)

P
r
e
s
i
d
e
n
t
 
o
f
 
F
o
o
d
 
P
r
o
c
e
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i
n
g

P
l
a
n
t
.
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)

F
D
A
 
o
f
f
i
c
i
a
l

3
)

F
r
a
m
e
r

4
)

P
u
b
l
i
c
 
H
e
a
l
t
h
 
o
f
f
i
c
i
a
l

5
)

H
e
a
d
 
o
f
 
l
o
c
a
l
 
C
P
A

T
h
e
s
e
 
p
e
o
p
l
e
 
a
r
e
 
s
n
o
w
e
d
 
i
n
 
a
t

a
 
a
 
S
k
i

S
h
o
r
t
 
t
e
s
t
 
b
a
s
e
d
 
o
n
 
L
e
a
r
n
i
n
g

O
b
j
e
c
t
i
v
e
s
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o
r
 
a
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s
i
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m
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e
a
c
h
e
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.
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2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
d
v
o
c
a
t
e
 
t
h
e

a
b
o
l
i
t
i
o
n
 
o
f
 
h
a
r
m
f
u
l
 
a
d
d
i
-

t
i
v
e
s
 
t
o
 
f
o
o
d
s
.

N
O
T
E
:
'
 
R
e
a
d
i
n
g
 
o
f
 
O
b
j
e
c
t
i
v
e
 
i
s

r
e
v
i
s
e
d
.

1
0
.

L
e
t
t
e
r
 
t
o
 
y
o
u
r
 
C
o
n
g
r
e
s
s
m
a
n

g
i
v
i
n
g
 
y
o
u
r
 
v
i
e
w
s
 
a
s
 
t
o
 
h
o
w
 
F
D
A

i
s
 
p
e
r
f
o
r
m
i
n
g
 
i
t
s
 
l
e
g
a
l
 
r
e
s
p
o
n
s
i
-

b
i
l
i
t
i
e
s
.

1
.

L
i
b
r
a
r
y
 
(
l
i
t
e
r
a
t
u
r
e
)
 
r
e
s
e
a
r
c
h
 
o
n

f
o
o
d
 
a
d
d
i
t
i
v
e
s
 
a
n
d
 
t
h
e
i
r
 
f
u
n
c
t
i
o
n
s

(
u
s
e
s
)
.

2
.

G
r
o
u
p
 
d
i
s
c
u
s
s
i
o
n
 
-
-
 
d
e
b
a
t
e
,
 
p
r
o

a
n
d
 
c
o
n
 
-
 
o
n
 
f
o
o
d
 
a
d
d
i
t
i
v
e
s
.

3
.

L
e
c
t
u
r
e
 
o
n
 
h
a
r
m
f
u
l
 
e
f
f
e
c
t
s
 
o
f

v
a
r
i
o
u
s
 
a
d
d
i
t
i
v
e
s
 
t
o
 
f
o
o
d
 
s
u
b
-

s
t
a
n
c
e
s
.

4
.

E
a
c
h
 
s
t
u
d
e
n
t
 
w
r
i
t
e
s
 
a
 
l
e
t
t
e
r
 
t
o

F
D
A
 
r
e
g
u
l
a
t
o
r
y
 
a
g
e
n
c
i
e
s
 
p
o
i
n
t
i
n
g

o
u
t
 
h
a
r
m
f
u
l
 
e
f
f
e
c
t
s
 
o
f
 
v
a
r
i
o
u
s

f
o
o
d
 
a
d
d
i
t
i
v
e
s
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a
n
d
 
r
e
q
u
e
s
t
i
n
g

r
e
g
u
l
a
t
i
o
n
 
o
f
 
t
h
e
i
r
 
u
s
e
 
i
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o
o
d
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E
v
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n
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n
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l
i
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E
a
c
h
 
s
t
u
d
e
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t
 
s
u
b
m
i
t
s
 
h
i
s
 
l
e
t
t
e
r

t
o
 
a
 
p
a
n
e
l
 
o
f
 
s
t
u
d
e
n
t
s
 
s
e
l
e
c
t
e
d
 
b
y

s
t
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d
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n
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w
h
o
 
w
i
l
l
 
c
r
i
t
i
c
i
z
e
 
l
e
t
t
e
r

o
n
 
c
o
n
t
e
n
t
 
a
n
d
 
f
a
c
t
u
a
l
 
i
n
f
o
r
m
a
t
i
o
n
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A
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b
e
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n
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b
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t
h
e
 
C
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.
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h
e
 
s
t
u
d
e
n
t
 
m
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b
m
i
t
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p
e
a
l
 
t
o
 
t
h
e
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n
s
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r
u
c
t
o
r
.
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U
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SOUND POLLUTION
Alternative #1

I. OVERVIEW

Noise is an ever increasing problem. The generation of sound has
existed throughout history. With the existence of sound has come
noise. Noise or unwanted sound, has created definite mental and
physical problems for the entire biological community. In ad-
dition, the problem has been brought into sharp focus through
discussions of the economic and social implications. We shall
examine the origin and regulation of noise.

II. CONCEPTS

A. Sound is defined as the transmission of longitudinal com-
pressional waves. There is a need to understand the medium
of transmission, energy and scales of measurement.

B. Understanding of physiological aspects of sound and the
relation of different biological species to the sound spectrum
must be acquired.

C. Man must explain the relationship of the general level of sound
to technological growth.

D. The "environment" has an influence on the perception of noise.

E. There is a need for noise control

F. Man must develop a relationship of action concerning his
abilities and limitations of noise control.

III. STUDENT OBJECTIVES

A. The student will:
1. Analyze sound wave patterns in terms of the physical

aspects of sound energy.
2. Obtain a list of decibel levels associated with various

noise sources.
3. Demonstrate his ability to calculate and compute quanti-

tative aspects of sound.
4. Cite examples of noise levels at decibel intervals of

10 db from 10 db to 100 db.



5. 'Define sound.
6. Define the meaning of the following terms:

a. sound waves
b. decibel levels
c. frequency
d. quality

7. Utilize the recognized terminology related to sound and
apply these terms to graphic representations of sound
patterns.

8. Acknowledge the survival value of sound by citing specific
examples of sound stimulated behavioral activities in
both human and non-human life.

9. Express graphically the idea of frequency.

10. Define a decibel.

B. The student will:
1. Illustrate that sound frequencies are differential in

their effects on various animal species by making a
chart which demonstrates a frequency scale and which
species are associated with the parts of the body.

2. Diagram human ear and label its parts.
3. Describe the hearing abilities of two separate species

of animals (humans may be one) and evaluate the results.
4. Develop a frequency scale of the range of frequencies

audible to man, dogs, birds, and dolphins.
5. Indicate the typical loss in aural ability (reducing

frequency range) in humans age 1 to 30 to 60 years of
age.

6. Given lists of organisms and hearing ranges, match or-
ganisms with the appropriate hearing range.

7. Label a drawing of the sound perception mechanism of
various animals and indicate the physiological aspects
of sound interpretation.

C. The student will:
1. Prepare a graph demonstrating technological growth and

increase of noise levels. (Plot GNP vs Time - 1850-1970
and superimpose on average decibel level of a major
metropolitan area vs. time).

2. Present graphic data concerning a National Sound Level
(NSL) and Technological Growth the student will interpret
the graph.

3. Measure sound levels in different parts of the community:
a. a park d. an office
b. a school e. an entertainment center
c. an industrial park



4. Name the classes of industries in his community that
would damage the hearing of the workers.

5. Illustrate that industrial and general public use of
noise generating devices is increasing for both commer-
cial and recreational activities by listing sources in
their home and community.

D. The student will:
1. List at least ten sources of noise in his neighborhood

and state how he responds to each.
2. a. Participate in two "environmental walks" one is an

environment similar to that in which their home is
located and another in a relatively different but
common residential environment. They shall then be
asked to evaluate both as to noise percieved.

b. By group comparison of results evaluate differential
perception levels within and beyond their own environ-
ments.

3. Given an audio tape of various urban and rural sounds
each at three defined levels of amplitude, (realize the
relationship) by covering his eyes and orally rating each
sound as pleasant or unpleasant.

E. The student will:
1. Given a list of needs for the control of noise pollution,

rank order the needs based on a voluntary survey of
neighbors.

2. Secure from appropriate sources in teaching material,
a tabulation of decibels x time vs. physiological effect
(hearing loss) in humans.

3. Cite data from studies on sound intensity and duration as
it affects experimental animals and evaluate this data
as it may relate to man.

4. Relate personal attitudes toward noise level preferences
with respect to music, motors, and other physiological
problems related to noise.

5. Identify physiological problems related to noise.
6. Describe a method of reducing the noise level at:

a. an airport
b. a foundry
c. a rock concert

F. The student will:
1. Name two types of personal protective devices that

would control noise individually.
2. Present two examples of how insulation can be used to con-

trol noise in an auditorium.
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3. Develop a design for industrial noise abatement within
the community and defend this plan when challenged on
it's economic merits.

4. Participate in political or civic activities to bring
about noise pollution abatement.

5. Review local regulations concerning noise abatement.
6. Use an original sound level scale to determine sound

levels in various areas of his environment.
7. Given a specific noise problem (airport, TV, radio, cars

and trucks), devise a noise control mechanism for the
affected environment.

8. List various health and/or psychological problems of
man directly attributable to a specific noise source.
(example - the car).
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SOUND POLLUTION
Alternative #2

I. OVERVIEW

Man must become aware of the possible physiological and psycho-
logical damage which can occur as a result of noise pollution.
An investigation of the sources of noise should be attempted
in order that appropriate courses of action can be formulated.
A complete understanding of the problem will require a knowledge
of the physical ure of sound and the anatomy and physiology
of the human ear.

II. CONCEPTS

A. Man must understand the problem of sound pollution. A
knowledge of the physics of sound and anatomy and physi-
ology of the ear is necessary to accomplish this.

B. There are beneficial as well as harmful effects of sound.

C. Sources of Sound Pollution are varied and are increasing
at a rapid rate.

D. Solutions to most sound pollution are presently available
and merely need to be implemented.

STUDENT OBJECTIVES

A. The student will:
1. List the three components which are necessary for sound

to occur and demonstrate that the absence of one of these
components results in a lack of sound.

2. Trace the pathway that sound takes during its passage
through the ear to the brai...

3. Distinguish between the intensity and pitch of sound
and tell how each one is measured.

B. The student will:
1. List the sounds considered both psychologically and

physiologically beneficial and defend these choices,
2. Explain the effects of loud noise or sounds of high

decibels on the physiology of the ear.
3. Demonstrate an ability to use sound monitoring devices.
4. Research the decibel level which cannot be exceeded on

a sustained basis without permanent ear damage.
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C. The student will:
1. Using sound monitoring devices survey his community and

identify five major sources of noise pollution.
2. Identify five sources of sound pollution which were

non-existant 10, 25 and 50 years ago.

D. The student will:
1. Investigate the extent to which local city council has

taken steps toward abating sound pollution.
2. List any number of techniques that are now in use to

reduce sound intensity.
3. Visit a local industry and describe the safety provisions

against sound pollution.

IV. RESOURCE MATERIALS

-1. Audio tapes
2. video tape
3. Video cassettes
4. 16 mm film clips
5. 16 mm film strips
6. Models
7. Photographs
8. Special graphics
9. Charts

10. Drawings
11. Diagrams
12. Real people (expert testimony)
13. Slides (2x2)
14. Overhead projectors
15. Transparencies
16. Chromo key
17. Video electronic special effects.
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SCENIC POLLUTION
Alternative #1

I. OVERVIEW

Starting with the immediate environment of his school, home, and
community, the student will examine the evidences of scenic
pollution and develop an awareness of what scenic pollution is,
the reasons causing it, its harmful effects, and how it may be
minimized or eliminated.

Emphasis will be placed on the distinctions between scenic modi-
fication and pollution as it affects man.

The role of industries in scenic degradation and inefficient use
of resources will be examined and the social, psychological, eco-
nomic and political implications of scenic pollution investigated.

Efforts will be made to develop alternative techniques of industrial
advertising and disposal of liquid and solid wastes. These ef-
forts will include discussion of how to change our societal pat-
terns of throwaway Packaging, and "frontier mentality" of "leave
the mess behind and move on".

II. CONCEPTS

A. Man has ignored the visual effects from an aesthetic view-
point of his advertising action.

B. Larger size, repetition and the concept of the new and im-
proved have had a detrimental effect on the conscious and un-
conscious feelings for the visual environment.

C. Repetition and large size in advertising and architecture
have encouraged insensitivity to quality judgements in the
natu7a1 environment and have not encouraged man to feel
value for the products of his own hand.

D. Products which are simulations of natural materials might
foster a sense of unreality and callous indifference toward
the natural visual environment.

III. STUDENT OBJECTIVES

A. The student will:
1. Record (with a camera) the number of occurrences of the



same advertising image that you see on your commuter route.
make a list of the intervals (distance between the oc-
currences).

2. List products seen daily which are reflected in inflated
advertising signs, cite locations.

3. List a number of political and economic reasons for the
proliferation of advertising products.

4. Obtain a copy of the sign ordinance for the governmental
unit in which he lives and for the state and/or federal
highways in his state.

5. A task force of students will roam through the community
(or along nearby state or federal highways) compiling a
list and/or photographing illegal signs. Cite the specif-
ic ordinance or ordinances defied by each illegal sign.

B. The student will:
1. For one week place in a container any objects disposed

of. Make a list of these objects in categories such as:
a. packaging materials
b. worn out products that he has used.
Sub-divide the lists into biodegradable and non-biode-
gradable materials.

2. List examples of products used that are found in adver-
tisement on the way to school.

3. Survey a section of a primary highway and determine what
methods can be utilized to improve the aesthetic value of
the right-of-way.

4. Construct a slide test for a five mile section of road
in your community, which you are sure your classmates
travel regularly, to determine how much of the visual
material can be placed in that section by your fellow
students.

C. The student will:
1. List ten commercial products and compare on a personal

evaluation sheet considering
a. Texture b. Size

1. sculpture 1. intense color
2. rough 2. faded color
3. smooth 3. bold lettering
4. hard 4. fine print
5. soft 5. graphic effort
6. simulated
7. natural

2. Visit an industry and see if the color of the outside can
interest or if such an idea was ever considered.

3. Research the plans of the local highway department for
new roads to determine what plans are to be instituted
to prevent visual boredom and fatigue.

4. Construct two objects that he would normally buy. He will



use natural materials in the construction of one and man-
made materials in the construction of the other. The
student will evaluate his feelings concerning the value
he places on these objects relative to each other and
relative to the value he places on the objects he b,,ys.

D. The student will:
1. Make a list of ten industrial products which are obvious

simulations of natural materials. Bring in samples for
comparison consider:
a. texture
b. degree of naturalism
c. cost of production and/or product.

2. List natural and synthetic materials that are used with-
in his home.

3. The class will be divided into two groups. One group
will build an "environment", big enough for one person
to enter and explore, completely from man-made materials.
Group two will do the same thing using only natural
materials. Each group will discuss the project con-
sidering:
a. associations with sensations
b. color
c. texture
d. degree of naturalism
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e
s
.

2
.

D
i
s
c
u
s
s
i
o
n
 
i
n
 
s
m
a
l
l
 
g
r
o
u
p
s
.

3
.

E
x
a
m
i
n
a
t
i
o
n
 
o
f
 
v
i
s
i
t
 
o
n
 
p
e
r
c
e
p
t
i
o
n

(
s
e
m
i
n
a
r
s
 
a
n
d
 
l
e
c
t
u
r
e
s
)
.

4
.

W
a
l
k
i
n
g
 
t
o
u
r
 
o
f

5
.

I
n
t
e
r
v
i
e
w
 
b
u
s
i
n
e
s
s
 
p
e
o
p
l
e
 
w
h
o
 
a
d
-

v
e
r
t
i
s
e
 
a
n
d
 
f
i
n
d
 
o
u
t
 
w
h
y
 
t
h
e
y
 
a
d
-

v
e
r
t
i
s
e
.

6
.

S
u
r
v
e
y
 
c
o
s
t
 
e
f
f
e
c
t
i
v
e
n
e
s
s
 
o
f
 
a
d
-

v
e
r
t
i
s
i
n
g
.

7
.

C
o
n
s
u
m
e
r
 
p
o
l
l
 
-
 
w
h
y
 
p
r
o
d
u
c
t
s
 
a
r
e

b
o
u
g
h
t
.

8
.

S
t
u
d
y
 
o
f
 
G
N
P
 
-
 
w
h
y
 
i
t
 
i
s
 
n
e
c
e
s
s
a
r
y

t
o
 
i
n
c
r
e
a
s
e
 
p
e
r
 
c
a
p
i
t
a
 
i
n
c
o
m
e
.

9
.

S
t
u
d
y
 
p
h
i
l
o
s
o
p
h
i
c
a
l
 
a
s
s
u
m
p
t
i
o
n
 
-

"
A
d
v
e
r
t
i
s
i
n
g
 
C
r
e
a
t
e
s
 
D
e
m
a
n
d
.
"

1
0
.

F
i
n
d
 
o
u
t
 
d
e
g
r
e
e
 
t
o
 
w
h
i
c
h
 
n
e
o
n
 
s
i
g
n
s

i
n
t
e
r
f
e
r
e
 
w
i
t
h
 
r
e
a
d
i
n
g
 
h
i
g
h
w
a
y
 
s
i
g
n
s
.

1
1
.

D
e
t
e
r
m
i
n
e
 
h
o
w
 
m
u
c
h
 
s
i
g
n
 
p
a
i
n
t
e
r
s
 
a
r
e

p
a
i
d
 
p
e
r
 
h
o
u
r
.

1
2
.

R
e
a
d
 
V
i
s
u
a
l
 
T
h
i
n
k
i
n
g
,
 
A
n
h
e
i
m

1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
l
i
s
t
 
X
 
n
u
m
b
e
r
 
o
f

p
o
l
i
t
i
c
a
l
 
a
n
d
 
e
c
o
n
o
m
i
c
 
r
e
a
s
o
n
s
 
f
o
r

t
h
e
 
p
r
o
l
i
f
e
r
a
t
i
o
n
 
o
f
 
a
d
v
e
r
t
i
s
i
n
g

p
r
o
d
u
c
t
s
.

2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
i
g
n
 
a
 
"
l
o
g
o
"

a
n
d
 
s
e
l
l
 
i
t
 
t
o
 
t
h
e
 
c
l
a
s
s
.

3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
i
g
n
 
a
 
p
a
c
k
a
g
e
 
f
o
r

a
 
n
o
n
-
p
r
o
d
u
c
t
 
u
s
i
n
g
 
t
h
e
 
m
o
s
t
 
s
u
c
c
e
s
s
-

f
u
l
 
l
o
g
o
 
(
s
e
e
 
#
2
)
 
a
n
d
 
r
e
c
o
r
d
 
r
e
s
p
o
n
s
e

t
o
 
p
a
c
k
a
g
e
 
b
y
 
c
l
a
s
s
.



S
C
E
I
I
C
 
P
O
L
L
U
T
I
O
N

C
O
N
C
E
P
T

S
T
R
A
T
E
G
Y

E
V
A
L
U
A
T
I
O
N

C
.

(
c
o
n
t
i
n
u
e
d
)
.

1
3
.

V
i
s
i
t
 
h
i
g
h
w
a
y
 
d
e
p
a
r
t
m
e
n
t

-
 
s
e
e
 
h
o
w

m
u
c
h
 
p
l
a
n
n
i
n
g
 
f
o
r
 
f
u
t
u
r
e
.

1
4
.

F
i
n
d
 
o
u
t
 
h
o
w
 
m
u
c
h
 
m
o
n
e
y
 
i
s

s
p
e
n
t

o
n
 
a
d
v
e
r
t
i
s
i
n
g
.

1
5
.

S
u
r
v
e
y
 
a
b
a
n
d
o
n
e
d
 
a
d
v
e
r
t
i
s
i
n
g
 
s
i
g
n
s
.

1
6
.

O
b
t
a
i
n
 
a
 
c
o
p
y
 
o
f
 
t
h
e
 
s
i
g
n
 
o
r
d
i
n
a
n
c
e

f
o
r
 
t
h
e
 
g
o
v
e
r
n
m
e
n
t
a
l
 
u
n
i
t
 
i
n

w
h
i
c
h

h
e
 
l
i
v
e
s
.

1
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
r
e
s
e
a
r
c
h
 
t
h
e

p
l
a
n
s

o
f
 
t
h
e
 
l
o
c
a
l
 
h
i
g
h
w
a
y
 
d
e
p
a
r
t
m
e
n
t

f
o
r

n
e
w
 
r
o
a
d
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
w
h
a
t
 
p
l
a
n
s

a
r
e
 
t
o
 
b
e
 
i
n
s
t
i
t
u
t
e
d
 
t
o
 
p
r
e
v
e
n
t

v
i
s
u
a
l
 
b
o
r
e
d
o
m
 
a
n
d
 
f
a
t
i
g
u
e
.



S
C
E
V
I
C
 
P
O
L
L
U
T
I
O
N

C
O
N
C
E
P
T

S
T
R
A
T
E
G
Y

.

E
V
A
L
U
A
T
I
O
N

C
o
n
c
e
p
t
 
D

P
r
o
d
u
c
t
s
 
w
h
i
c
h
 
a
r
e
 
s
i
m
u
l
a
t
i
o
n
s

o
f

n
a
t
u
r
a
l
 
m
a
t
e
r
i
a
l
s
 
m
i
g
h
t

f
o
s
t
e
r
 
a

s
e
n
s
e
 
o
f
 
u
n
r
e
a
l
i
t
y
 
a
n
d
 
c
a
l
l
o
u
s

i
n
-

d
i
f
f
e
r
e
n
c
e
 
t
o
w
a
r
d
 
t
h
e

n
a
t
u
r
a
l

v
i
s
u
a
l
 
e
n
v
i
r
o
n
m
e
n
t
.

1
.

C
o
m
p
i
l
e
 
t
e
n
 
c
o
m
m
e
r
c
i
a
l
 
p
r
o
d
u
c
t
s

a
n
d
 
c
o
m
p
a
r
e
 
o
n
 
a
 
p
e
r
s
o
n
a
l
 
e
v
a
l
u
a
-

t
i
o
n
 
s
h
e
e
t
 
c
o
n
s
i
d
e
r
i
n
g
:

d
.

T
e
x
t
u
r
e

(
1
)

s
c
u
l
p
t
u
r
e

(
2
)

r
o
u
g
h

(
3
)

s
m
o
o
t
h

(
4
)

h
a
r
d

(
5
)

s
o
f
t

(
6
)

s
i
m
u
l
a
t
e
d

(
7
)

n
a
t
u
r
a
l

b
.

S
i
z
e

(
1
)

i
n
t
e
n
s
e
 
c
o
l
o
r

(
2
)

f
a
d
e
d
 
c
o
l
o
r

(
3
)

b
o
l
d
 
l
e
t
t
e
r
i
n
g

(
4
)

f
i
n
e
 
p
r
i
n
t

(
5
)

g
r
a
p
h
i
c
 
e
f
f
o
r
t

2
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
v
i
s
i
t
 
a
n
 
i
n
d
u
s
t
r
y

a
n
d
 
s
e
e
 
i
f
 
t
h
e
 
c
o
l
o
r
 
o
f
 
t
h
e
 
o
u
t
s
i
d
e

c
a
n
 
i
n
t
e
r
e
s
t
 
o
r
 
i
f
 
s
u
c
h
 
a
n
:
 
i
d
e
a

w
a
s
 
e
v
e
r
 
c
o
n
s
i
d
e
r
e
d
.

3
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
t
w
o

o
b
j
e
c
t
s
 
t
h
a
t
 
h
e
 
w
o
u
l
d
 
n
o
r
m
a
l
l
y

b
u
y
.

H
e
 
w
i
l
l
 
u
s
e
 
n
a
t
u
r
a
l
 
m
a
t
e
r
i
a
l
s

i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
o
n
e
 
a
n
d

m
a
n
-

m
a
d
e
 
m
a
t
e
r
i
a
l
s
 
i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n

o
f
 
t
h
e
 
o
t
h
e
r
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

e
v
a
l
u
a
t
e
 
h
i
s
 
f
e
e
l
i
n
g
s
 
c
o
n
c
e
r
n
i
n
g

t
h
e
 
v
a
l
u
e
 
h
e
 
p
l
a
c
e
s
 
(
3
.
1
 
t
h
e
s
e
 
o
b
j
e
c
t
s

r
e
l
a
t
i
v
e
 
t
o
 
e
a
c
h
 
o
t
h
e
r
 
a
n
d
 
r
e
l
a
t
i
v
e

t
o
 
t
h
e
 
v
a
l
u
e
 
h
e
 
p
l
a
c
e
s
 
o
n
 
t
h
e
 
o
b
j
e
c
t

h
e
 
b
u
y
s
.

4
.

M
a
k
e
 
a
 
l
i
s
t
 
o
f
 
t
e
n
 
i
n
d
u
s
t
r
i
a
l

p
r
o
-

d
u
c
t
s
 
w
h
i
c
h
 
a
r
e
 
o
b
v
i
o
u
s
 
s
i
m
u
l
a
t
i
o
n
s

o
f
 
n
a
t
u
r
a
l
 
m
a
t
e
r
i
a
l
s
.

1
.

C
o
m
p
a
r
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
n
a
t
u
r
a
l

a
n
d
 
s
y
n
t
h
e
t
i
c
 
m
a
t
e
r
i
a
l
s
.

2
.

M
a
k
e
 
a
 
l
i
s
t
 
o
f
 
t
e
n
 
(
a
d
d
i
t
i
o
n
a
l
)

c
o
m
-

m
e
r
c
i
a
l
 
p
r
o
d
u
c
t
s
 
w
h
i
c
h
 
a
r
e
 
s
i
m
u
l
a
-

t
i
o
n
s
 
o
f
 
n
a
t
u
r
a
l
 
m
a
t
e
r
i
a
l
s
.

3
.

G
i
v
e
n
 
t
e
n
 
o
b
j
e
c
t
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

c
l
a
s
s
i
f
y
 
t
h
e
m
 
a
s
 
n
a
t
u
r
a
l
 
o
r
 
s
y
n
t
h
e
t
i
c
.

4
.

H
a
v
e
 
s
t
u
d
e
n
t
 
m
a
k
e
 
a
 
d
r
a
w
i
n
g
 
o
f
 
h
o
w

m
u
c
h
 
o
f
 
h
i
s
 
i
m
m
e
d
i
a
t
e
 
e
n
v
i
r
o
n
m
e
n
t

w
o
u
l
d
 
r
e
m
a
i
n
 
i
f
 
a
l
l
 
s
y
n
t
h
e
t
i
c
 
m
a
t
e
r
i
a
l
s

w
e
r
e
 
r
e
m
o
v
e
d
 
(
a
 
p
h
o
t
o
g
r
a
p
h
i
c
 
c
o
l
l
a
g
e
)
.

5
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
g
i
v
e
 
o
r
a
l
 
r
e
p
o
r
t
s
 
o
r

k
e
e
p
 
a
 
d
i
a
r
y
 
a
b
o
u
t
 
h
i
s
 
f
e
e
l
i
n
g
s
t
o
-
 
,

w
a
r
d
 
t
h
e
 
o
b
j
e
c
t
s
 
h
e
 
m
a
k
e
s
 
a
n
d
 
b
u
y
s
.

1
/
4
T
,



S
C
E
N
I
C
 
P
O
L
L
U
T
I
O
N

C
O
N
C
E
P
T

S
T
R
A
T
E
G
Y

E
V
A
L
U
A
T
I
O
N

D
.

(
c
o
n
t
i
n
u
e
d
)
.

4
.

(
c
o
n
t
i
n
u
e
d
)

B
r
i
n
g
 
i
n
 
s
a
m
p
l
e
s
 
f
o
r
 
c
o
m
p
a
r
i
s
o
n
,

c
o
n
s
i
d
e
r
:

a
.

t
e
x
t
u
r
e

b
.

d
e
g
r
e
e
 
o
f
 
n
a
t
u
r
a
l
i
s
m

c
.

c
o
s
t
 
o
f
 
p
r
o
d
u
c
t
i
o
n
 
a
n
d
/
o
r

p
r
o
d
u
c
t
.

5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
m
a
k
e
 
a
 
l
i
s
t
 
o
f

n
a
t
u
r
a
l
 
a
n
d
 
s
y
n
t
h
e
t
i
c
 
m
a
t
e
r
i
a
l
s

t
h
a
t
 
a
r
e
 
u
s
e
d
 
w
i
t
h
i
n
 
h
i
s
 
h
o
m
e
.

6
.

T
h
e
 
c
l
a
s
s
 
w
i
l
l
 
b
e
 
d
i
v
i
d
e
d
 
i
n
t
o

t
w
o
 
g
r
o
u
p
s
.

O
n
e
 
g
r
o
u
p
 
w
i
l
l
 
b
u
i
l
d

a
n
 
"
e
n
v
i
r
o
n
m
e
n
t
,
"
 
b
i
g
 
e
n
o
u
g
h
 
f
o
r

o
n
e
 
p
e
r
s
o
n
 
t
o
 
e
n
t
e
r
 
a
n
d
 
e
x
p
l
o
r
e
,

c
o
m
p
l
e
t
e
l
y
 
f
r
o
m
 
m
a
n
-
m
a
d
e
 
m
a
t
e
r
i
a
l
s
.

G
r
o
u
p
 
t
w
o
 
w
i
l
l
 
d
o
 
t
h
e
 
s
a
m
e
 
t
h
i
n
g

u
s
i
n
g
 
o
n
l
y
 
n
a
t
u
r
a
l
 
m
a
t
e
r
i
a
l
s
.

E
a
c
h
 
g
r
o
u
p
 
w
i
l
l
 
d
i
s
c
u
s
s
 
t
h
e
 
p
r
o
j
e
c
t

c
o
n
s
i
d
e
r
i
n
g
:

a
.

a
s
s
o
c
i
a
t
i
o
n
 
w
i
t
h
 
s
e
n
s
a
t
i
o
n
s

b
.

c
o
l
o
r

C
.

t
e
x
c
u
r
e

d
.

d
e
g
r
e
e
 
o
f
 
n
a
t
u
r
a
l
i
s
m

A
 
g
e
n
e
r
a
l
 
s
t
r
a
t
e
g
y
 
w
h
i
c
h
m
a
y
 
a
p
p
l
y
 
t
o
 
m
o
s
t
 
o
b
j
e
c
t
i
v
e
s
 
w
o
u
l
d
 
b
e
 
t
o
g
r
o
u
p
 
t
h
e
 
s
t
u
d
e
n
t
s
 
a
n
d
 
a
s
s
i
g
n
 
t
o
p
i
c
s
 
t
o
 
e
a
c
h

g
r
o
i
n

T
h
e
 
g
r
o
u
p
 
w
o
u
l
d
 
h
a
v
e
 
t
o
 
d
e
v
e
l
o
p
a
 
c
c
m
p
l
e
t
e
 
a
r
g
u
m
e
n
t
,
 
b
o
t
h
 
p
r
o
 
a
n
d

c
o
n
,
 
o
n
 
t
h
e
 
i
s
s
u
e
.

O
n
 
E
v
a
l
u
a
t
i
o
n
 
D
a
y
,
 
t
h
e

g
r
o
u
p
 
w
o
u
l
d
 
t
o
 
t
o
l
d
 
w
h
e
t
h
e
r
 
t
h
e
y
w
e
r
e
 
t
o
 
g
i
v
e
 
t
h
e
 
p
r
o
 
o
f
 
c
o
n
 
a
r
g
u
m
e
n
t
 
a
n
d
 
b
e
 
e
v
a
l
u
a
t
e
d

o
n
 
t
h
e
i
r

p
r
e
s
e
n
t
a
t
i
o
n
.

I
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t

p
e
e
r
 
g
r
o
u
p
 
l
e
a
d
e
r
s
 
b
e
 
d
e
v
e
l
o
p
e
d
 
f
o
r
 
t
h
i
s
 
a
c
t
i
v
i
t
y
.



Con't Teacher Made Materials

SIMSOC, William Gamson and Scott Foreman(?)
Excellant role playing simulation exercise on:
social, econ., and political decision mal-ing

Wright State University
Dr. Roger Iddings
Dayton, Ohio 45431
Has developed a course and has materials available

Wright State University
Dr. Ronald Schmidt
Division Office of Environmental Studies
Dayton, Ohio 45431

Instructions for letter writing exercises to selected elected officials.
Requires student to follow up general "non-response" letters and attempts
to pin down officials. This exercise actually resulted in voting shifts
by some state legislators.

U.S. Dept of Agriculture will send free or at a minimal charge how to
compact your garbage and trash. With this a student gets first hand
information on how to do this.


